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WIND TUNNEL MEASUREMENTS OF THE MAGNUS INDUCED SURFACE PRESSURES ON A 
SPINNING ARTILLERY PROJECTILE MODEL IN THE TRANSONIC SPEED REGIME 


1. INTRODUCTION 


A spinning projectile in flight produces aerodynamic surface pressures 
that have led to the so-called Magnus effect. This external aerodynamic phenomenon 
due to the combination of projectile spin and angle of attack produces forces 
and associated moments that have resulted in flight instavilities for several 
military projectiles.!-3 Although the Magnus force is only a 10th to a 100th of 
the normal force, it can have a large detrimental influence on range and accuracy. 
Figure 1 contains flight test data illustrating the yaw growth experienced by an 
artillery projectile experiencing a Magnus instability. A concerted effort has 
been underway to experimentally investigate the fundamental Magnus phenomena and 
to develop theoretical models and analytical techniques to describe the effect.49 


This report presents wind-tunnel test measurements of the aerodynamic 
surface pressures on a full scale spinning model of the M549/XM785 artillery 
projectile in the transonic speed regime. The model, a secant ogive, cylinder, 
boattail configuration with an 8-inch diameter and a 5.5 caliber length, was 
evaluated both with and without a rotating band. The model was tested in the 
NASA-Ames 14 Foot Transonic Wind Tunnel. Circumferential pressure distributions 
were obtained at several longitudinal locations on the model, with emphasis on 
the cylindrical and boattail sections. The model was tested at angles of attack 
of 0, 4, and 10 degrees and spin rates of 0 and 4,900 rpm. All testing was done 
at a Mach number of 0.94, which corresponds to the critical Mach number for this 
projectile configuration. 


The model configuration, scale, and test conditions were selected to 
complement a series of wind-tunnel tests conducted by the Ballistics Research 
Laboratory (BRL) that involved an extensive wind-tunnel investigation of a 
Similar provect ive configuration and scale at the NASA-Langley 8-Foot Transonic 
Wind Tunnel.6»7 During these tests, the aerodynamic forces and moments as well 
as velocity profiles of the boundary layer were obtained on both a spinning and 
non-spinning model. The aerodynamic surface pressures were also measured, but 
only for the non-spinning condition. 


The tests were conducted to extend the data base for this projectile 
configuration and represent the first time that the aerodynamic surface pressures 
have been experimentally determined on any spinning projectile. Several other 
test objectives were also achieved as shown in Figure 2. The results allow a 
detailed insight into the Magnus phenomena as well as providing experimental 
data to support the evolution and validation of theoretical and numerical analyses. 
In addition, the test demonstrated the use of a new experimental method to obtain 
surface pressure data. 
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Mach number 0.94 represents the critical Mach number for this projectile 
(i.e., the condition where the projectile possesses the maximum destabilizing 
aerodynamic effects). Figure 3 depicts the flow field that exists over the 
projectile at this transonic condition. The shadowgraph shows that two separate 
Shock waves occur: one just downstream of the ogive/cylinder junction and the 
other just downstream of the cylinder/boattail junction. This combination of 
subsonic and supersonic flow produce a complex surface pressure distribution as 
shown, 


In addition to the basic angle of attack of 0 degree, the test included 
angles of attack of 4 and 10 degrees because they produce an attached flow and 
separated flow, respectively, over the boattail region of the model. The aero- 
dynamic characteristics undergo a significant change between these two angles 
of attack, and the resulting pressure data would be of great interest. The 
spin rate of 4,900 rpm represents a tip speed ratio of .17 corresponding to a 
Mach 0.94 muzzle velocity condition, Finally, the influence of the rotating 
band on the Magnus surface pressures in the transonic speed region is of par- 
ticular concern, This situation is currently being addressed by using computa- 
tional fluid dynamic methods, and little experimental data exists to support or 
verify these theoretical analyses.89 


2. BACKGROUND 


During the past several years, the Aerodynamics Research and Concepts 
Assistance Branch has systematically evolved a new and unique method to experi- 
mentally measure the aerodynamic pressures acting over the external surface of 
the spinning wind tunnel model. The method is based on an unconventional model 
design and instrumentation arrangement. The model is composed of two parts. A 
non-spinning inner portion of the wind tunnel model, containing the instrumenta- 
tion, detects the surface pressure through a series of vent holes in the spinning 
outer portion of the model, the pressure being retained for measurement by nieans 
of a sliding seal arrangement.!0 This method avoids the problems and limitations 
of conventional test techniques!!,12 and allows surface pressures to be measured 
on spinning bodies at any attitude and flow regime. In addition, the body can 
include indentations or protuberances. 


The validity and performance capability of the testing method has been 
demonstrated in stages, beginning with a simple spinning right-circular cylinder 
in cross flow that verified the basic concept. 13 A second major series of tests 
involved the measurement of the surface pressures on a spinning Magnus autorotor, l! 
which extended the testing method to bodies having irregular surface features and 
an unsteady, periodic flow field. OQther studies investigated improved instrumenta. 
tion elements, in particular, the critical sliding seal units. This latter work 
evolved a magnetic fluid seal15 (to reduce friction effects), a miniature sized 
seal, and a remotely selectable pneumatic seal, all intended to increase the 
versatility and accuracy of the testing method. These efforts were funded by the 
BRL, CRDEC, and Sandia National Laboratories, respectively. Portions of the 
material presented in this report have been disseminated through presentations at 
conferences!6 and articles in technical journals.4/ A concise summary of the 
evolution of the experimental technique and the results obtained has also been 
oublished, 18 
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3. MODEL DESCRIPTION 


The external model configuration and model sting arrangement are 
shown in Figures 4 and 5, respectively. The model was composed of a 3 caliber 
secant ogive, a 2 caliber cylindrical section, and a 7-degree, 0.5-caliber 


Di, boattail. The projectile represents a 130-percent scale model of the M549/XM785 
ne 155-mm artillery projectile; however, it closely resembles the baseline projectile 
Na shape being analyzed by the BRL. The model also included the flat nose and wrench 


Pe ib Lint 


grooves of a standard fuze. The model's external shaping and scale were also 
identical to the model used in the Langley tests. The aft end of the model sting 
was attached directly to the wind tunnel roll head assembly which, in turn, was 
attached to the tunnel angle-of-attack sector sting. 


A schematic drawing of the model's internal arrangement is shown in 
Figure 6. Detailed engineering drawings of the model components are included for 
your convenience in the last appendix in this report (Appendix D). The model 
consisted of an aluminum core containing the spin motor, pressure taps, and 


x) scanivalve mechanism. The model core was stationary (i.e., non-spinning) with 

bt respect to the model sting. The steel shell, representing the outer contour of 
ae the projectile was attached to the core by means of front and rear bearings and 
a connected to the spin motor through an axial drive shaft at the nose. A set of 


four vent holes at 90-degree circumferential intervals were located through the 

ee shell at each of 20 longitudinal stations along the model. These vent holes which 
tt were 0.0625 inch in diameter coincided with the 20 pressure taps contained in the 
outer surface of the core section. Only two taps are shown in Figure 6 for clarity. 


nh 
wee Two scanivalves, located in the core, were used as switching devices 
to allow the remote selection and engagement of the pressure tap seal units. 
ef The scanivalves were simultaneously driven by a common index/drive unit, also 
RY located in the model core. One scanivalve directed pneumatic air to a particular 
Rh pressure tap seal unit to force it outward against the inner surface of the 
weit spinning shell. Concurrently, the other scanivalve directed the surface pressure 
tae being measured at that tap out through the sting to the pressure transducer and 

1 associated recording equipment located outside the tunnel. Figures 7 and 8 con- 
= tain photographs of the model core with the shell removed to illustrate the 
tae scanivalve installation and the pressure tap locations, respectively. 
wh The gap between the face of the pressure tap seal unit and the inner 
oe surface of the shell was sealed by means of a circular o-ring located on the 
= outer face of the seal unit. The cavity created by engaging the seal unit with 
ms the shell was open to the pressure acting on the outside surface of the shell 
ae when the vent hole was aligned with the seal unit, as illustrated in Figure 9. 
ait Once the vent hole in the spinning shell rotated past this aligned position, 

Na the o-ring caused the cavity to retain the pressure. After a sufficient number 
ai of shell revolutions, the cavity eventually assumed a constant pressure equal 

a to the pressure acting on the surface of the spinning shell at that particular 
a circumferential location. Details of the pressure tap seal units are contained 

" in Figure 10, and a photograph of them is shown in Figure 11, Figure i2 depicts 
} the seal units installed in the boattail section of the core. The outer surface 
! of each seal unit was contoured to match the radius of the inner shell surface 
Nat at that location, The Parker-Hannifan No. 2-204-N827-80 o-rings, 0.5 inch 
mh diameter, were composed of lubricant-impregnated carboxylated nitrile rubber and 
_ were retained in the circular groove of the seal block by high viscosity silicone 
va 

ui 
iad 14 

Sree tet het al lela RETO EADIE Ne Nae Det ie et RAS la ae SE ES DERE SADIE 1 Sa A te CEN END Ot 


A NS a a ak ae le Se ee ee a Ss 8 RE SN A Me ee PG eS ee ie al Sah ae «Noe eR ak a ODL hn hn we a ee Ed On eh a ee es 


(DIMENSION IN CALIBERS) 
DIMENSION IN INCHES 


rot 
rt} 
9 
= 
elt 
Pt} 
. E 
: | : 
= a 
2 © 
: rot 
0Ssé6'Z er) 
(600°!) 4 
Yv 
G 
43 
bel 
re) 
& re] 
Ms 

me : 
Ry me 

ON 

= SS 3 
= <S mn 
a a 
© c 
i} 
3) 
rt 
is] 
ro] 
aa o 
mm * 
£F fa 


Figure 4. 


15 


PR HRGRG RIN RINGER SE GEROSEGI DR RGERINE ROE GGT ORG GENCGLRE QMS eNE RON 
Se TY SR 


a is eh OR Oa oa soa tay TNS ee eee tit eh 
S555 a Alig" H EI ee awed 3 ied * Ene Pee SS: ie Se 
Gates BADEN Tc RA ATA AM We STN eR NRE arte esha Se REM EER R N 


sats ee a ON GS A OE SN A AE et i a A ee a A A ee a a ee a ee Pe 8 i am a i i a i a et a ee 


ce 


7) 
c 
w ” 
| 2 Q 
x 
ui os 
— iW 2 
SsOO0e 22 
er_k& 00 
= 45% wD 
~WOy z2 A 
oo w Ww 0 
2 22 3 
x oSZ'é oe) = 
Fr (@lr') 4 
i e 
(= 
© 3 
2 i=) 
Le) 
a 
5 = 
= ) 
° 
ic 
- v 
he 
ce) 
Ud 
4 
c 
cy) 
= 
Vv 
ro) 
G 
© 
by 
Ma 
a a 
ie) 
S 
ord 
W 
n 
wn 
w 
M4 
3 
ron) 
oom) 
x fy 
a3] 
< 
oH cos'L 
_, (est) 
Ww 
{a) 
(e) 
= eS as a = = op 
Hi a 
\ 
H \ 
iH 
t 
16 
7s Supe atritacie a eh Sar aan de, a ees ae Pat ai ieac 5 Te ja! oe Jae te A “, See OA TSE arts Oe ae ae. 


whe ‘ oN a ~ me 3 “ye 
SAA a a SAE Sunt See OC OC SECA CEER CEP US ST OL ek OL Pes 
PX She Ratna Sy ye = kate ene wt nee As FR SAT ANAS Pe oe ns 


TapoW TeSuuNL PuTM aYyQ JO uoTJeEANHTzuoD Teuzsqul °9 eanbtgs 


7 

; 

; 

fi 

’ 

5 

5 

3 {A ) 
ONINV39 YVNOLLVIS 
nay LINN 3A 30D 
ONIANL aUNSSaUd JATIVAINWIS ONINW39 LNOU 


JIVIYNS dVL SAATVAINVOS (ONINNIdS) 


TW3HS 


ae a a oe oe a rs 


YOLOW NidS 


qwas/avi —/ 
ONIeNL aUNSS3ad 
DILWWN3Nd 1V3S 20H LNA 


Twas ONIY ..O.. 


2 a ee Fe ee Ae ee oe ee ee a 


17 


-= x 
ro! 
~ 
, 


Stat 


Palas 
as 


*” 


AN 
MH | 


ee 
oA 
m 


Te a Pe 
tee 


> * 
€ earn aa) 
OO TS ft Ae 


i, 


es 


aha 


Mr 
WA 


* ah cn, 
Pay At 
SVS 


5 SAehe 


4 Te FE 
LAr 


ata 


AeA Rie eM eK 


a REE at A SAAS 2 aS et Re ae RS eR LA ee SRR AAA SAMAR UML Ie le a ee 
iz 
q 


ing 


a aMoeac pitas? kta 


Photograph of the Model Core Show 


Scanivalve Installation 


Figure 7. 
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Photograph of the Model Core Showing 


Pressure Tap Locations 


Figure 8. 
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Photograph of Pressure Tap Seal Units 


Figure il. 
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Figure 12. 
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oil. Pressure measurements at various points on the surface of the spinning 
body were obtained by positioning the core and the attached tap to different 
roll attitudes relative to the angle-of-attack plane. This was accomplished by 
means of a remotely settable roll head located between the model sting and the 
tunnel angle-of-attack sector sting. The rol! head allowed the model core to be 
sequentially set to various roll orientations. 


The steel shell was made up of two basic parts. The forward part in- 
cluded the ogive and most of the cylindrical section. The aft part included the 
boattail and the portion of the cylindrical section in the area of the rotating 
band. The model could he tested with or without the rotating band by simply 
changing the aft part of the shell. Figure 13 shows the aft shell section that 
included the rotating band. The rotating band, which represented a post-fired 
condition, was machined cirectly into the aft shell section. Vent holes were 
also located on the rotating band lands and grooves, allowing measurements at 
these positions. The model included an enclosed base similar to the actual 
projectile. 


The longitudinal locations of the pressure taps for the 20 vent holes 
are defined in Figure 14. The tap locations were selected to match those used 
in the non-spinning surface pressure model used in the Langley tests. Some taps 
were offset 30 degrees to the main line of taps to allow closer longitudinal 
Spacing than could be achieved with the seal units in a single line. The taps 
were concentrated over the c:lindrical and boattail portion of the mcdel because 
the Magnus effect primarily occurs in this area. Also, the flow over the oaive 
and the resultant smali ‘agnus effect can be analyzed quite accuratcly by 
current theoretical means. One tap was located to measure the surface pressure 
on the base of the model at a radial ‘%ucation .09 calibers in from the edge of 
the boattail. Detailed drawings of the modei and sting components are included 
in Appendix §, 
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All operation and instrumentation wiring and tubing were ruuted from 
the model to a special console located outside the tun::’i test section through 
a hole .875 inch in diameter located down the length of we mode) sting. This 
hole contained the operating wires, thermocouple wires, and the cooling water 
tubing for the motor, the scanivalve operating wires, the engagement pneumatic 
pressure tubing and signal pressure tubing for the taps, and the thermocouple 
Wires for the model bearings, The instrumentation and operating interfaces are 
detailed in Figure 15. The water-cooled, variable frequency/variable voltage 
electric motor was rated at 5 hp for the nominal 5,000 rpm model spin rate. 
This condition was easily achieved with 150 V/150 cps obtained from the tunnel 
generator system. The motor operated at about 10 amps and the motor temperature 
never exceeded 100 °F even after sustained operation of up to 8 hours. Model 
spin was smooth and, once established, never varied more than 50 rpm from the 
nominal 4,900 rpm. Engagement of a pressure tab seal unit reduced the spin 
rate about 100 rpm. Model bearing temperatures never exceeded 100 °F even 
under sustained spinning for several hours with the tunnel operating at a 
stagnation temperature of 130 °F. The model had no perceivable pitch or yaw 
motion during the test and possessed no vibration under all conditions of spin 
and angles of attack. During this test, the model was spun at 5,000 rpm for a 
total of 55 hours. Even after these 16,500,000 revolutions, the model bearings 
appeared to be as good as new. A photograph of the model installed in the wind 
tunnel test section is shown in Figure 16. The model core weighed 100 pounds, 
the model shell, 65 pounds, and the model sting, 85 pounds. 
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Photograph of Model Installed in 14~-Foot Transonic Wind Tunnel 


Figure 16. 
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The special console, shown in Figure 17, was located in the tunnel 
control room and contained the single differential pressure transducer used to 
measure the surface pressure of the model with respect to the test section's free 
Stream static pressure, The strip chart recorder continuously displayed the 
output of the pressure transducer as a function of time, thereby allowing the 
quality of the data to be assessed as testing proceeded. The console included 
the capability to remotely zero and calibrate the transaucer while the tunnel 
was operating. Pressure tap selection, engagement, and disengagement were 
accomplished by controls located in the console. The model rotational speed 

and critical model bearing temperatures were also monitored with instrumentation 
located on the control console. Changes in the angle of attack, roll head move- 
ment, and inodel spin motor operations were controlled by wind tunnel personnel. 
Calibration of the roll angle of the model core was done by machining an indexed 
flat surface on the model sting. This surface was aligned with the primary row 
of model pressure taps as the zero degree reference. A clinometer placed on the 
flat allowed model roll alignment to within 1 minute of arc. 


4. TEST PROCEDURE 


The wind tunnel test program is summarized in Figure 18. All testing 
was done at a Mach number of 0.94. The model was tested at angles of attack of 
0, 4, and 10 degrees for model spin rates of 0 and 4,900 rpm. Because of the 
constant circumferential pressure distribution for the runs at 0 degree angle of 
attack, pressures were measured at 45-degree increments of roll, resulting in 
eight readings per longitudinal location. For the runs at 4 and 10 degrees 
angle of attack, pressures were measured every 10 degrees of roll, resulting in 
36 readings per longitudinal location. Due to time constraints, data for the 
model with the rotating band were only taken at 0 and 10 degree angles of attack. 
Also, only the 12 rear most taps were used for the rotating band case because 
the presence of the band did not affect the forward pressures. 


The test procedure was to establish the tunnel air flow at the test 
Mach number for a given model configuration and angle-of-attack condition. The 
model was spun up to the desired test spin rate. A single pressure tap seal 

unit was then remotely engaged by means of the scanivalve selector, which directed 
high-pressure air to the tap location. A pneumatic pressure of about 5 psi was 
sufficient to force the designated tap o-ring out against the inner surface of 
the model sheli to provide the sliding seal function. The engaged pressure tap 
was then able to detect the surface pressure at that location. When the pressure 
was visually determined to be constant from the strip chart recorder, the wind 
tunnel data acquisition system recorded the value, reduced it to coefficient 
form, and printed it out along with the tunnel conditions at that time. The 
model core was then rotated to the next circumferential position by means of 

the remotely controlled roll head and the procedure repeated until a complete 
circumferential circuit was completed. Figure 19 presents a portion of the strip 
chart record. About 60 to 90 seconds were required for the measured pressure 

to reach its constant equilibrium value. This pressure was directed through 

the second scanivalve and down the model support sting via plastic tubing to 

the pressure transducer located in the data recording console. At the completion 
of a circumferential circuit, the tap was disengaged and the next tap engaged. 
Engagement and disengagement of seals could be accomplished remotely while the 
model was spinning and tne tunnel operating. 
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The relatively long time required for the pressure to become constant 
was due to the 150-foot length of tubing between the model and the transducer. 
This resulted in seal engagement times of about 40 minutes to complete a circum- 
ferential survey at a particular longitudinal location. Over 12 hours were 
needed to test a single model configuration. Locating the transducer in 
the control room had several advantages, such as ease of calibration, absence of 
temperature effects, and the provision of pressure pulse damping volume. With 
the test method validated, in future use of this technique, the transducer could 
be located in the model or in the sector sting with a marked reduction in tube 
length, pressure lag time, and consequent data acquisition time. 


After each spinning test, the shell was removed and the o-rings changed. 
In most cases, the o-rings showed little or no wear. In fact, one seal was 
engaged for over 75 minutes without experiencing any detectable wear. However, 
certain tap locations did produce severe o-ring wear, as noted in Table 1. For 
the non-spinning tests, the model shell was simply Iccked to the core by a set 
screw with the vent holes aligned with their respective taps. This allowed the 
shell and core to be rotated together by the roll head. Certain operational 
difficulties were encountered during the initial portion of the test. When 
fully retracted, the seal blocks would cover the pneumatic port, reducing the 
effective base area over which the engaging air pressure could act. Also, in 
the retracted position, the clearance between the seal block and the inside 
diameter of the shell was great enough to occasionally allow an o-ring to escape 
from its groove in the seal block. Both problems were effectively eliminated by 
placing a wire ring with a 0.30-inch diameter beneath the seal block. This 
prevented the base of the seal block from covering the pneumatic pressure port 
and reduced the clearance between the shell and seal so that the o-ring could 
not be dislodged from its groove in the seal block. It was found that 600,000 
CS silicone fluid could be used to help retain the o-rings in their grooves. 
Following an o-ring change, each seal was sequentially engaged and the shell 
manually rotated back and forth to mate the contour of the seal with the 
internal contour of the shell to ensure seal engagement and alignment with 
the inside surface of the shell. The seals were then retracted prior to 
starting of the test run. 


5. ANALYSIS OF RESULTS 
5.1 General. 


The surface pressure data were reduced to coefficient form as defined 
in Figure 20. All of the wind tunnel data are tabulated in Appendix A, which 
lists the pressure coefficient measured at each circumferential and longitudinal 
location for a particular test run. The data are also provided in plotted form 
in Appendix B. The differential pressures measured and the associated pressure 
coefficients are plotted as a function of circumferential angle for each longi- 
tudinal tap location, Each set of data is presented for a specific model 
configuration for both the spinning and non-spinning cases. These data are 
available for use in evolving or validating theoretical or computational fluid 
dynamic analyses of the Magnus effect. 


The following sections include examples of specific effects and 
observed phenomena obtained during this test. 
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Surface Pressure pistribution,. 


Figure 21 shows the pressure measured along the projectile for an 
angle of attack of 0 degrees for both the spinning and non-spinning cases. 
Note that spin produces slightly reduced pressures at most locations. These 
data illustrate the ability of the testing method to accurately measure even 
these small pressure effects. During the test, pressure differences of .025 
psi could be determined. The non-spinning data in Figure 21 show excellent 
agreement with the previous NASA-Langley test data. 


Figure 22 contains circumferential surface pressure data at a point 
on the boattail under spinning conditions. The model was spun in a counter- 
clockwise direction (pilot's view) in order to provide a tightening effect on 
the right-hand threaded shell components. This negative spin resulted ina 
positive Magnus force as defined in Figure 16. Data are shown for two separate 
tests and illustrate the exceilent repeatability obtained, even for the severe 
pressure variations present, 


Figure 23 shows similar pressure data measured on another boattail 
location fcr the model spinning in opposite directions, These data illustrate 
tnat no asymmetric bias was present with the model or instrumentation. The 
Magnus effect is clearly illustrated in Figure 24, which shows the difference in 
the circumferential pressure distribution due to spin. A net negative pressure 
difference is produced on the retreating side of the projectile and a positive 
pressure difference on the advancing side, resulting in an additive effect to 
the Magnus force. These data indicate that spin produces both a circumferential 
shift as well as a distortion of the non-spinning pressure distribution. 


The effect of angle of attack on the circumferential surface pressure 
distribution at a point on the boattail under spinning conditions is shown in 
Figure 25. Note that the pressure asymmetry that produces the Magnus force is 
most pronounced at the largest angie of attack. The resultant local force in the 
angle-of-attack plane denoted by CN. (computed by integrating the circumferential 


pressure distribution) does not change with angie of attack for this location. 
However, the resultant force normal to the angle-of-attack plane Cy. (i.e., the 
i 


Magnus force) increases nonlinearly with angle of attack. These data also 
illustrate the presence of a negative pressure "hump" on the advancing side of 
the leeward point of the projectile (@ = i140 degrees). This effect is present at 
all longitudinal locations for the spinning projectile at an angle of attack of 
10 degrees, as illustrated in Figure 26, but does not occur at an angle of attack 
of 4 degrees. This hump may be due to the presence of an attached vortex on 

the leeward side of the projectile at the larger angle of attack. 


5.3 Force and Moment Distribution. 
The circumferential pressure distributions were integrated to determine 
the resultant normal force (in the angle-of-attack plane) and side force (normal 
to the anyle-of-attack plane) at each longitudinal tap location. These local forces 
are presented in coefficient form as Cy. and Cy., respectively as defined in 
i i 


Figure 20. These coefficients indicate the detailed influence of the Magnus effect 
at various longitudinal positions on the projectile. 
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The resulting normal and side force distributions are shown in 
; Figures 27 through 29 for angles of attack of 0, 4, and 10 degrees, respectively. 
eae As expected, the Magnus-induced side force is significantly less than the normal 
fee force. Figure 30 shows the side force at an enlarged scale, indicating that the 
largest Magnus effect occurs over the boattail. 


oat Although a net positive Magnus force results for both the 4 and 10 

ee degree angles of attack, there are longitudinal regions on the projectile where 

6 the local Magnus force acts in a negative sense. For the 10-degree case, this 

Ron) Situation only occurs in the vicinity of the shock waves; whereas for the 4-degree 
: case, it is also present on the cylindrical section and at the aft portion of 

An the boattaii. Note that the greatest Magnus side force occurs on the cylindrical 
it , portion of the projectile for the 4~degree case and on the boattail for the 10-degr 
tape case. A particularly large Magnus side force is present on the boattail at a 

uaa 10-degree angle of attack. This large Magnus force, in combination with the large 


moment arm between the boattail and projectile center of gravity, results ina 
Significant Magnus yawing moment, 


7 : 
Letra 


By integrating the local force coefficients in a longitudinal sense, 
the normal force and side (i.e., Magnus) force coefficients can be determined for 
each component (i.e., ogive, cylinder, and boattail), as weli as for the total 
projectile, Ina similar fashion, pitching moments and yawing (i.6., Megrus) 


2 om, ogy 
ees 2] 
ree iy 


= moments can also be computed, as well as their respective centers of pressure, 
Rake The moment terms are referred to a reference point representing the nominal center 
a5 of gravity of the actual projectile located .625 calibers from the nose. 
BSc 
Beae These terms are summarized in Appendix C and include the coefficient 
ong derivatives for force and moment with respect to angle of attack and nondimensional 
. spin rates, The detailed derivations of the local normal and Magnus side force 
as and their centers of pressure are also contained in Appendix C. The use of these 
Bi! derivatives both facilitate interpretation of the data and allow comparison with 
ee results from other studies. The relative contributions of the various projectile 
Ae Components to the Magnus force and moment terms depicted in Figure 30 are summarize 
2089 in Table 2. These quantitative values further demonstrate the importance of the 
2. boattail in producing the Magnus effect. 
Sekt 
BAe The influence of spin on the normal force distribution for angles of 

seat attack of 0, 4, and 10 degrees is indicated in Figures 31 through 33. At both 

fey angles of attack, the presence of spin decreases the negative normal force acting 
FE en the forward portion of the cylindrical section of the projectile and decreases 
a the positive normal force acting over the aft portion of the cylindrical section, 
ane which should result in a larger positive force and pitching moment for the spinning 

tte case, 


anal The effect of angle of attack on the normal force and moment terms 


BS are contained in Table 3 for the non-spinning case and in Table 4 for the spinning 
= case. Tables 5 and 6 show the effect of spin on the normal force and moment 
alt terms for angles of attack of 4 and 10 degrees, respectively. 
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5.4 Rotating Band Effect. 


Details of the rotating band configuration used with the model are 
contained in Appendix D. Figure 34 compares the longitudinal surface pressure 
distribution over the non-spinning model at zero angle of attack, both with and 
without the rotating band. The presence of the rotating band creates Jarger 
negative surface pressures in the area of the band and has the effect of moving 
the low pressure expansion region over the boattail slightly forward. The 
effect of spin on the pressure distribution over the spinning model with the 
rotating band at zero angle of attack is illustrated in Figure 35. Spin has 
the main effect of evening out the pressures on the lands and in the grooves of 
the rotating band which could be important to theoretical and numerical analyses. 

: The influence of the rotating band on the side force distribution of the spinning 
model at an angle of attack of 10 degrees is presented in Figure 36. As can be 
seen, the presence of the rotating band results in significantly larger local 
Magnus forces in the band area compared to the no band case. On the boattail, 
the effect of the rotating band reduces the peak local Magnus force, as well as 
the area over which it acts, relative to the no rotating band condition. The 
relatively large effects of the band on the cylinder and boattail are essentially 
self-compensating and result in very little difference in the total Magnus 
force and moment coefficients between the rotating band on and off cases, as 
shown in Table 7. 


The normal force distribution due to spin for the projectile with 
rotating band at a 10 degree angle of attack is shown in Figure 37. The 
effect of the rotating band on the normal force and moment terms is contained 
in Table 8. For the projectile having the rotating band, the influence of spin 
is to reduce the local normal force uvér both the cylinder and the boattail 
compared to the non-spinning case. The net result is that the spinning pro- 


rey jectile possesses a greatly reduced normal force and a slightly lower pitching 
ie moment than when not spinning. 

Nie 

eh 5.5 Base Pressure. 


Data obtained from pressure tap 20, located on the rear facing surface 
of the projectile model base, are summarized in Figure 38. At an angle of attack 
of 0 degrees, the base pressure is very small, and,in fact, is positive for the 
spinning case. The pressure becomes more negative with increasing angle of attack. 
No definite trerd is evident with spin and angle of attack. 


5.6 Comparison of Surface Pressure Test Results With Other Data Sources. 


The data from the surface pressure wind tunnel test can be compared with 
data from other experimental and theoretical sources in order to validate and 
assess the results. First, the non-spinning pressure distribution from this test 
can be directly compared with similar data obtained on a model configuration and 
size in the Langley 16-Foot Transonic Wind Tunnel.’ Because of the non-spinning 
condition, only the normal force and moment terms are available and are shown for 
angles of attack of 4 and 10 degrees in Tables 9 and 10, respectively. Although 
both projectile models had ide: ical ogive and cylindrical sections, the Langley 
test model included a l-caliber boattail; whereas the Ames test model we used had 
a 0.5-caliber boattail., This difference is evident in the force and moment terms 
for the boattail and the subsequently larger coefficient derivative for the unstable 
pitching moment of the larger boattail. 
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An internal balance was employed to directly measure the force and 
moment acting on a spinning projectile model.2 Using this method, only the 
total force and moment coefficients could be determined. These directly measured 
terms are compared in Tables 11 and 12 with the same terms obtained by inteyrating 
the results of the surface pressure tests. The comparison is excellent, especially 
for the 10 degree angle-of-attack case where the model configurations both include 
rotating bands and are most similar. 


One of the primary objectives of this test was to obtain experimental 
data that could be used to evaluate and evolve the Computational Fluid Dynamic 
(CFD) codes being developed to predict the flow field and resulting aerodynamic 
effects on spinning projectiles. A CFD code currently under development was 
used to calculate the aerodynamic terms for a projectile configuration and flight 
condition identical to that used in the wind tunnel test. The code is based on 
the solution to the thin-layer Navier-Stokes equations, as described by Nietubicz 
et al.,8 and was run on a CRAY I computer. Table 13 compares the normal force 
term from the code with that from the surface pressure wind tunnel test and 
illustrates the excellent agreement achieved. ‘The Magnus terms are compared 
in Table 14. In this case, the code under predicts the Magnus force by a signi- 
ficant amount. 


6. CONCLUSIONS 


e@ The sliding seal technique is capable of accurately measuring 
the Magnus-induced surface pressures on a spinning projectile wind 
tunnel model at transonic Mach numbers. 


e@ Check runs showed excellent repeatability and demonstrated tne 
absence of mode? or instrumentation asymmetries. 


@ Surface pressure data obtained in this test showed good agreement 
with the surface pressure data obtained on an identical, non-spinning 
model at the NASA-Langley 8-Foot Transonic Wind Tunnel. 


@ Total coefficients for Magnus force and moment computed by integrating 
the measured surface pressure data showed good agreement with directly 
measured force and moment data obtained from other spinning models. 


@ The data indicated the quantitative influence of spin and angle of 
attack and reveal that, for a given condition, different portions 
of the projectile can experience both positive and negative local 
Magnus forces. 


@ Quantitative pressure data were obtained to indicate the relative 
contribution of the various projectile elements (i.e., ogive, 
cylinder, boattail, rotating band) to the Magnus effect. 


@ A significant negative pressure region was detected on the advancing 
side of tne leeward location at all longitudinal stations for a 
1G-degree angle of attack. This phenomenon was not noted at a 

Qa) 4-degree angle of attack. 


o @ Base pressures at the test Mach number were found to be near free- 
*, stream static values. 
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@ The presence of the rotating band influenced the Magnus effects 
both upstream and downstream of the band, but in a compensating 
manner resulting in very little difference in the total Magnus 
effect between the band-off and band-on cases. 


Fai 


4 a 

Re @ Model components and instrumentation functioned well; however, 
Bn pressure settling times of about 60 seconds were experienced. 
Rae Future tests should employ shorter lengths of pressure tubing 
Pari to decrease the data acquisition time. 
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GLOSSARY 


normal force coefficient N/qS 


jJocal normal force coefficient, 


360/ A$ dj Azy sind¢ cos¢; 
Sere 
j=l J nd2 
9Cy/ 9a 


pitching moment coefficient, PM/qsd 


8Cn/ da 


yawing moment coefficient, YM/qsd 


aCy/ ap 
pressure coefficient, (P - Pao)/q 


side force coefficient 


local side force coefficient, 


sae e dj Azj sind sing; 
j=1 se nd@ 
aCy/ ap 


model reference diameter (7.95 inches) 
subscript denotes value at location 2; 
subscript denotes value at location 9; 
projectile length (44.616 inches) 


Mach number 


normal force 
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surface pressure 

free stream static pressure 
pitching moment 

spin rate 

tip speed ratio, pd/2vV 
dynamic pressure, pv2/2 
Reynolds number, v/v 
reference area, 1d2// 

side force 


angle between the projectile center line and 
the sun direction 


free stream temperature 

time 

total free stream velocity 

body axes 

yawing moment 

distance along model measured from nose 


longitudinal location of reference center of 
gravity from nose 


normal force center-of-pressure location from 
nose, .625 - .1782(Cm /Cy ) 
a a 


Magnus force center-of-pressure location from 
p Pp 

angle of attack 

P= Po 

increment between circumferential locations 

air kinematic viscosity 


ratio of circle circumference to diameter 
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$j circumferential location 
\) angle of prejectile surface to projectile 
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APPENDIX A 
TABULATED WIND TUNNEL TEST DATA 
This aspendix presents the measured pressure data in tabulated format 
Each set of data relates to a specific model configuration and test condition: 
rotating band on or rotating band off, angle of attack of 0, 4, or 10 degrees, 
and spinning or non-Spinning. The resulting pressure coefficients are presented 
as a function of azimuthal location (¢) for each longitudinal tap location (Z/L). 
Data for the ogive area obtained during the Langley non-spinning test 
are also included to provide the total pressure distribution. The appendix figures 
contain the following data: 
Angle 
of Spin 
Rotating attack rate Run 
Figure band (deg) (rpm) no. 
Al OFF 0 0 7-11, 12-25 
A2 OF F 0 4900 73-92 
A3 OFF 4 0 30-49 
A4 OFF 4 4900 98-112 
A5 OFF 10 0 113-122, 127-135 
A6 OFF 10 4900 50-69 
A7 ON 0 0 144-154 
"AB ON 0 4900 181-192 
AQ ON 10 0 157-168 
Al0 ON 10 4900 169-180 
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APPENDIX B 
PLOTTED WIND TUNNEL TEST DATA 


This appendix contains the measured pressure data in plotted format. 
Each set of plots relates to a specific model configuration and test condition 
with data for both the spinning and non-spinning cases presented on each plot. 
The appendix figures include the following data: 


Angle 

of Spin 

Rotating attack rate 

Figure band (deg) (rpm) 
Bl OFF 0 0, 4900 
B2 OFF 4 0, 4900 
B3 OFF 10 0, 4900 
B4 ON 0 0, 4900 
B5 ON 10 0, 4900 


Because of the computer format, some of the terms in Appendix B are 
different from those of the main report text. The following define these 
terms: 


Symbol used in 


Term __report text 
P-P STATIC AP 
C.P. Cp 
PHI ‘ 
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APPENDIX C 


FORCE AND MOMENT TERMS 
COMPUTED FROM SURFACE PRESSURE DATA 


fut 

ay 

ei This appendix contains both local and total force and moment coefficients 
ste and related terms as computed from the measured surface pressure data. Each set 


of data relates to a specific model configuration and test condition as follows: 


he Angle 
tte of Spin 
: Rotating attack rate 
get 3 Figure band (de (rpm) 
a cl OFF 0 0 
ate C2 OFF 0 4900 
ay C3 OFF 4 0 
we c4 OFF 4 4900 
a C5 OFF 10 0 
nt We) OFF 10 4900 
Me) 
ae c7 ON 0 0 
be 
wi C8 ON 0 4900 
uve cg ON 10 0 
ti 
ne C10 ON 10 4900 
ame These data indicate the total coefficient values as well as the 
SN contribution to the coefficient values due to the nose, cylinder, and boattail 
es portions of model where: 
te 
" Portion Region (Z/L) 
nose 0 to .537 

cylinder -537 to .910 

boattail -910 to 1.00 


The terms are listed for the longitudinal location at which they were 
computed, Because of the computer format, some of the terms are different from 
those ‘in the main report text. The following define these te-ms: 
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Symbol used in 


Terms report text 
XCG/L Xeg/L 
ZI/L Z4/L 
ZI Z; 
DZI AZ; 
DIA dj 
CNI Cry 
LOCAL 

CN Cy 

c icy 
SUM ‘ 
cM CM. 
CYI Cy 
LOCAL 1 
cy }Cy 
SUM 

Cn Cy 
NORMAL FORCE Cy 
COEFFICIENT 

PITCHING MOMENT Cy 
COEFFICIENT 

(NOSE) 

PITCHING MOMENT 
COEFFICIENT 

(CG) 

NORMAL FORCE 

COEFFICIENT 

( NOSE) 


PITCHING MOMENT 
COEFFICIENT 
(NOSE) (NOSE) 
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Definition 


(if not in report text) 


Diameter of model at Zj; 


Local normal force coefficient 
normal tc local surface 


Local normal force coefficient 
normal to longitudinal (Z) axis 


Summation of local normal force 
coefficients from nose 


Local pitching moment coefficient 
Local side (Magnus) force coef- 
ficient normal to local surface 


Summation of local side (Magnus) 
force coefficients from nose 


Local yawing (Magnus) moment 
coefficient 


Total normal force coefficient 


Total pitching moment 


Coefficient referred to tip of 
nose (2/L = 


Total pitching moment coefficient 
referred to Ref C.G. (Z/L = .625) 


Normal force coefficient due to 
nose portion of model 


Pitching moment coefficient due to 
nose portion of model referred to 
tip of nose (Z/L = 0) 
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PITCHING MOMENT 
COEFFICIENT 
(CG) (NOSE) 


NORMAL FORCE 
COEFFICIENT 
(CYL) 


PITCHING MOMENT 
COEFFICIENT 
(CYL) (NOSE) 


PITCHING MOMENT 
COEFFICIENT 
(CG) (CYL) 


NORMAL FORCE 
COEFFICIENT 
(BT) 


PITCHING MOMENT 
COEFFICIENT 
(NOSE) (BT) 


PITCHING MOMENT 
COEFFICIENT 
(CG) (BT) 


a Bae Oe ATRL a 


Pitching moment coefficient due 
to nose portion of model referred 
to Ref C.G. (Z/L = .625) 


Normal force coefficient due to 
cylindrical portion of model 


Pitching moment coefficient due 
to cylindrical portion of model 
referred to tip of nose (Z/L = 0) 


Pitching moment coefficient due 
to cylindrical portion of model 
referred to Ref C.G. (Z/L = .625) 


Normal force coefficient due to 
boattail portion of model 


Pitching moment coefficient due 
to boattail portion of model 
referred to tip of nose (Z/L = 0) 


Pitching moment coefficient due 
to boattail portion of model 
referred to Ref C.G. (Z/L = .625) 


Appendix C 113 


Ont Gens wt 
tet 


Oa Sag Da RT, CP ot ah tal 
Bs _ x eee OT a NW 
es SAAS a OTN inte eth Roe, 
SRR AMEE S STAT Tis att 5s fins Hing 


a 


ia 


— 3" 


iw Ne de Me Pe FR 


iw 


j 
i 
/ 
i 
; 
i 


Se ae 


ES A ee ee 


St Rew Ek 


Se a ee ee ee 


Zt-30ELE2°T 2 
Z1-367182 "€-= 
El-2091Se°2-= 


El-328be8"°S = 
21-320EE0 *2-= 
€1-389686 “b-= 


EleZth6te*t-s 
Cl-3EEEE1 *S-2 
El-36bb69 °o-= 


2t-3rs2se "ts = 
St-3b9272S "9-= 
Z1-309E6b 'T-= 


21-369 '°9- 
2t-3€2"2- 
ZI-3tT*2- 
ch-3TS*- 
21-398 "co 
21-388 ° T= 
21=36€ *e- 
21-38 *o- 
2-36 TSH 
23-398 °e~ 
ZU-382 “to 
Zi-369 "I~ 
T1309 * tH 
21-305 * t= 
c1-36°T~ 
El-3Sb°6- 
CU+3ET°8- 
€1-366°t- 
Eb-3e2°1 

004300°0 

80+300°O 

90+300°O 

984500 °C 

96%380°O 

HR EEEEE 


WS 


21-36t t= 
et-369'I- 
1-389 *t- 
21-BET I~ 
€1-389 "2- 
€0-3BE. °S~ 
€1-308°9- 
€t-382°9- 
E1-30t'9- 
Et-321°9~ 
E1-366°S~ 
E1320 °S- 
Et-30t"s- 
€1-398"t~ 
EL-31S *o~ 
ET-3IT*e- 
Ei-2KG*Z— 
b~39S "a- 
HI-32E "hr 
00+300°a 
06+398°8 
88+308°S 
00+300°A 
86+300°O 
Shen b he 
Was 
A3 


wdu Q = qd 


(49> €33) 1N3B194434309 LN3KOR 
(19> \3SOH> 1N319133309 LN3WOW 


(14>) 1N319143309 39404 


“WD 693) IN31914I9309 LN3WON 
CVAD) C3SOND 2N3I9T34309 LNSKON 


CVA) -1N3I3144309 3380S 


Casc'» €99) LN3L191443909 INZWON 


<350N) (3S0N) 1N3I9134309 LN3KON 


ET-3CT'E 
$I~30E *c- 
E1-3¢S"b- 
€1-309°E- 
£1-306"1- 
Et~320°t 
S1-3203°1- 
tl-382 ‘f= 
Pi-JES°e- 
PI-382 °S- 
bl-322°E- 
$1336 °T- 
bi-3rg°e- 
pl-3re°e- 
E1-38t°1- 
bI-Bdl "be 
ST-3Fr0°2- 
£1-360°t- 
bs-3ce°b 
09+309°O 
90+306°9 
8B+300 °O 
98+380°O 00+300°6 
00+300°O 09+300°0 
Hbee ese SHES EEE 
WWd07 

AQ IA 


C3SOH> §N3191433303 39404 


<93) 1N3191434303 LN3HOW 
<3S0N> 1H319134309 INAWOH 
4N319144309 33403 


@Se°2 869°6 Se2°e> 
S2e°2 £82°0 SE2°Eb 
Segoe £v0's 6S3 °ob 


S28°2 222°0 IST‘ tp 
esé6"2 31$°e 919°8r 
BSé°2 80S°a SIT er 
Os6°2 369°9 919 °6E 
G36°2 8r9°S 128 °8e 
636 90s°9 Tee "BE 
$6" 2 BEt eS TeS°2e 
OS6°2 BBI°E Top "ee 
aS6*2 880°2 TOb TE 
es6°2 000°2 (9p °6e 
eS6°2 800°2 tore 
Os6°s ees" t9¥"s? 
es6"2 QS2°e t9p "ee 
es6°2 98S°@ 196 °Ee 
2t6°2 9$2°0 OS Ee 
kr ars 32$°O 69 "ee 
Br2"2 Z8E°S 80E "Ze 
$28°9 806°% g9s°et 
SLE°S $SC°S 26P°2t 
2te°e S89°% GET’ 
S2t°z GET*S e2t°'e 


FERHEE eHEEEE PESERDE 
HED 
“ald 12a 1Z 
shee tees 
NIH/A34a 8 
“930 8 
$6°8 
330 
"HI S6°2 


“HE SIS" by 


o0 = © £330 pueg Burze joy 


2T-391ES2 "E-= 


SNNOUN T1-300860'! = 
SNNOUH - 4 
Fhe 21-300090°2 = 
€1-319266"6-= 
Palate 11-300219°T = 
A30881E*b = 
SANDUH hos 
€0-36bS98"E-= 
avon £0-36@12p*2-= 
- 1 “Ten 
te £0-396162 
£0-3bbS98'E~s 
smo €0-36012b "2-8 
- 162°I-8 
al ched €0-39616 
$2e0°e- 8160"0- 
86°08 p200°8- 8100 "0- 
696°6 »260°e- 81e0"0- 
$¥6°0 $280°8- 8180'd- 
226°9 = pZeQ°e- = 168'0- 
016° 6203°0- 8100"0- 
668° $200'@- 8108'd- 
888° 6260'@- 8180'8- 
828°0 $2e6'6- $180'O- 
6$8°8 $200°e- 8100'0- 
818° $2e0°O- 8160'8- 
Q62°0 b20e'e- 8100"0- 
$02°e 6200'@- 81a0'd- 
899°0 $200'8- 8100 '0- 
$t9°0 b200'G- 85G0"0- 
12S°0 >200'O- 81G0'o- 
8rS'0 6200'G- 31G0'd- 
2&5" peeo'a- 8100°R- 
528°0 £208'S- — ST80*0- 
£69°0 $200°8- 8160°0- 
00S" 820e"6- 6 1G0"0- 
Gdr"d etee'd- = £198 '8- 
e82'0 $000'a-  2000°0- 
e9t-e Tece*e- £000"8- 
e20°8 
ND FREER RD FEPeHEr 
was 
Wt2 Wg 3 
733 x 


CAt7dd) OL1Us G33dS dIL 
3¢d) 31L¥a NIdS 

ICBHAW) AIWLLY JO FIIDNY 
3°ON HOUW 

t0NUS INILULON 

30) _ Y3L3NVIT °438 

07) HIDN31 ° 438 


9086'O 
9000'8 


FRRPeEd 


no 


*T-9 eunbly 


(19) 1N3191 33309 39403 


CVD _(939> 1N3IS133303 LNEKOW 
(TAD) C3SON) LN3ZIGTII309 LNRWOR 


CVAD) 2N313T 39309 39803 


€3SON> (99% 1N319144309 LNSRON 


<3SON) (3SON) 1313143303 LN3SWOW 


8006 'O 
8680 °6 
6080'S 
09690°0 
9860°S 
e006°a 
8088°S 
6000°O 
9880°O 
8880 °6 
8000'S 
8880'S 
8000 °C 
86600 
6800°A 
8000'S 
8080°S 
9008°e 
0900°9 
1680°0 
2006°6- 
9808 °6- 
$888 °G- 
£000 °@- 


FEREREE 
1¥3907 
TNS 


C3SON) 1N3139149303 39404 


99> 1313133309 LN3HOH 
ISON) LH3I31II30I LNSWOW 
1N3191.55309 39404 


eS2°2 063°3 S22‘er 
Get"2 £82°0 SES Eb 
seere SvO°S 
$28°2 222'°8 tSteth 
OS6"2 8IS°s 919°Ob 
OS6"2 90°98 SUT ‘Os 
OS6°2 8b9°S 9 
OS6°2 869° t2g"se 
QS6°2 aec'e I2E "SE 
asé'2 GEb*2 teg'2e 
OS6°2 est "s T9b "EE 
OS6°2 988°¢ T9H TE 
OS6'2 a00°2 19% °62 
OS6*2 Q00°2 TSt ee 
QS6°2 beS"t T9b'Se 
QS6*2 8S2°a 19b* be 
OS6°2 985° 196 °¢2 
2eére 962°O Osh *te 
BS2°z 12S°8 6b ec 
B12°2 ZOE °S 80E "22 
S28°9 806 °b 9Psret 
S2e°S $Se°S 26b°et 
etere $89°> GETS 
S21°2 OfT*S e2ure 


REEEES HEHEHE | OF EHEER 
<NI> <I) CHTD 
“WId 12g 12 


(18) (99) 2H3T9133903 LNIWOW. ONIHILId 
(19) ¢3SON) 11319143309 LN3WOW 


ONEHDLId 
“WHYON 


SNTHOLId 
SHIHOLIG 
WHYOH 


SHIKILId 
SNEKOLId 
BRYON 


ONTHILId 
ONIHILId 
WHZON 


e869 
696 °O 
Sv6°S 
226°8 


2€6'°O 
929° 
£05 °@ 
ees’e 
eor'e 
e82°9 
e91°e 
826°O 


HREERE 


Wiz 


114 


aka 


anna 


Se 


MS 


x, 


a 


. 


POT Be 
a 


iat 


Ke 
*- 


= 
x 


Te 


AY. 


“6! 


, = 
7 


a 
“7 


* 
3 


“a 


aan 
nee 


sit 


PONY 


: 


it Mt i Se a ie ie Ed ee, Se eT 


~~ 


ee Oe OE Ne Se SED EE CE ES TE hw 1) A Se A a) et SS ae aS eae ae ee eS 


é€d9E9STIO’S = 
€0-390E22°S-= 
€O-FE9E28°U = 
€0-a9TSSt“S~= 
¥0-3S6€SE °6~-= 


163191916 °O-= 
¥ISTCAESB“S 

EG-3L9819 Zoe 
861282260 '°S = 
€9-36069°S = 


€0-386902 °C = 
€0-323E28°% = 
¥0-266b56°1 = 
98-3813E9°S 5 
¥O-30T9EO°E = 


E8-FE9TGE *E-c" 
992221698°O = 
9O-38ES6b “S-" 
ES912"820°O = 
€0-3S16S6°2 = 


2O-348°2 €E-396"2 
26-326 °E §=€8-328°S 
2O-36E°E €B-396'S 
2O-36E°E €9-366°3 
ZO-39E°E + €0-368"8 
ZO-3EE°E €G-3E8°S 
CO-HeI°E = €O-3ee'°s 
ZO-AzT*E =EO-3zh°S 
ZO-318"°ES = €0-302°S 
ZB-3IB*E + €0-300°S 
20-310°€ €0-302°S 
ZO-3rE°2 €8-36S'°9 
26-369°t 9 €6-396"°% 
20-369°T £0-396*4 
'@-380'°S 60-326°C 
E6-3ST*e =¥O-38T "2 
$O-302°S =FB-3rO°E 
$O-382°9 %0-36E°? 
¥8-3642°9 9 ¥8-36E°S 
08+300°O 98+360°0 
09+300°@ 628+380°0 
80+300°A 66+380°0 
8@+300°O 68+300°0 
06+386°@ 60+380°A 
RERACEE | EEREEEE 
HAS 
Ww Az 


wda 006 = d ‘00 = 9 6330 pueg Burqeqoy 


(14) JiU8 NIdS LYM BALLYATYAC (99> 2N3191443309 = SANDY 
18) 31UY NIdS LUM BALLYATY3Z0 2N3I9EAISCI 3DYOS = = SANDUW 
(18) ¢€99> 1N319133309 LNAWOW 8 =©6SNNOUK 
(18) (3SQN> 1N313143309 LN3WOW 8=SNNIUK 
€18> 1N319133303 39403 =SNHOUR 
CAT3)_3LB8 WIGS LYM BALLUAIN3ST (99> 2N3BI9T33309 =SANDMY 
CVAD) ALBA HIdS LYM FATLYATY30 1N3197 34309 39803 =SANDUh 
<VA9)_ (939 IN3II13I309 LNEWOW = SANDUW 
$743) (3SON) 1N3191434309 LNBKON = =SANIYW 
(149) 1H319T 35309 398043 = SNNSUH 
C3SON) FLUS NIdS LYM SATLMATYRG (99) LN3I9ILZS309 = SNNOHA 
(3SON> 31H¥ NIdS LYM BATLBATY3C 1H319143309 39803 =SNNSUW 
C€3SON> (93) 1N319143309 ANBWON = =©6SNHDUA 
(3S0N) (JSON) 1N319133309 INBHOH =SMNOdH 
€3SON> 1N319135302 39403 SANDUW 
BLUY NIdS LYM BAILYATY3I (99> 1N3I191433909 SNWOBW 
BLBY HIdS LYM BALLYATY3O 2N319145309 33403 = SNKOUH 
(93> 2N319143303 1N3KOR = SNHOUW 
3S0N> LN3IQI43303 INSWOR 8 8=SRNOUW 
4N3I9144309 39803 =SMHOUN 
$0-369°S- #0-322°8- eases 869°8 Sze°cr 086° 
bO-32c°l- 68-382 °t- S2Ere £62°8 9€2°ep , 696°@ 
E1-3B9U*b- C1-382°o- S292 evel 6Sh°2t S¥6°@ 
$0-399'S SO-312°S S28"2 222°8 IST" tb 226 °O 
SO-3h%"D SO-39°9 OS6*2 8Is°e 919°8P 816°O 
6-320" 98-326°F OS6"e ees°e SIT "Ob 668° 
$1~326°2~ 61-326 °2- C36"2 8b9°O 919°6E $89°O 
bO~AaGZ°2 68-3S2°2 S62 RwS °C 1Z8°8E 628° 
bt-366°2- #1-366'2- OS6°2 8S °6 IE °SE 6S8°O 
El-3Sb*t- E1-3Sh°t- OS6"2 BEb*e 128° 2E 8r8°O 
€B-319°S E8-319'1 eS6"2 @81°E T9¥ "SE es2°e 
E9~-3E9°t €6-3E9"T eS6°2 e80"2 19° te se2°e 
PI-Jbi*2- bl-3¥l °c- @S6°2 e0a"2 19°62 e99°6 
€@-3S2°b 9 EO-3S2"b OS6°2 ee0°2 T3¥°22 $19°e 
PO-3NT°S- vO-3T! “S- eS6°2 ees" T9¥°Se 128°8 
vO-3SI"b 9O-3S1°b 8S6°2 es2°e TS¥° oe 8tS°e 
$8-39%°9 S6-39%°9 OS6°2 98S°0 196 °E2 2€s°@ 
€1-360°T= €1-360°T- 266°2 9$2°8 QSr°e? 928°O 
$8-36E°2 968-30 °? eSzc2 128° 6bb°ee £es'°e 
96+366°@ 00+3506°S Bte*2 26E°2 88E "22 e6s°o 
96+366°S @8+300°C $28°9 886°b 998°2t 86r°e 
vo 7~308°@ 80+300°O S2O°S $SE°S 269°2t 882°8 
@6+388°@ 08+300°0 zs°e S89°% set’ e9t°e 
96+300°@ 80+380°O Sete? BEt°S eetre 922°8 
ERERESE REED EEE SHEERS «= ERREEE = RHREEEH | -REEERE 
W207 <NID «NID 
43 TA9 “BIG 12¢ 1? VWI2 
29921$S29°@ 
22220291 °O 
HIR7A38 086% 
°93a 8 
%6°@ 
330 
“HE S6°2 
“HI SI9° by 


€0-3S9620'°S = 
€6-316626 °2-= 
vO-ZEPIIE’S = 
€0-36692S “c-= 
96-382228 °>-= 


€8-36SE12°S = 
pO6261S10°G-= 
bO-3Sb2be'°sS « 
£8-3SSE8b '6-= 
€B-38¢29b '¢-= 


ObOlOe2z20 °O-= 
€6-3E2E29°8-3 
€O-3812L6S ‘E-= 
€O-ZE29BE “t-= 
€0-382L6€ "I -= 


€O82S8110°O~-= 
2SS168920 ° 8-2 
€0-362126 “I -= 
692EIEETB“O-= 
€8-36S2bE *b-= 


££10°O- 
BETO "8- 
2219 °6- 
£218 °8- 
8BTR*B- 
6110°8~ 
12T8°O- 
TZ18°R= 
2800°8~ 
2070 °B~ 
2818°0- 
8800 °8- 
£>80'O- 
£930 °O- 
2606 °@ 

2288°O- 
€108°9- 
€160°O- 
€180°6~ 
$280 °@- 
8200 °6- 
¥188°0- 
$000 °O- 
1806 °G- 


REPEEEE 


us 


"2-9 aanbr4 


19) JLVY NIdS 19M SATLUAIYN3C (99> 1N3191I3309 
(18) BLUM NIdS LUN SATLYALYAC 13191 33303 39NOd 
(28> (99) 1N33I9T33302 LHBWOR 
(18> C3SON) 1N319133303 LN3KOW 
(14> 1N319133309 39803 


(A719) JAVA HIdS LUM BALLYATY3C (99> 2N2191 443909 
CVAD) BLA NIdS LYM BATLBATY3C LH3T91 44309 FINOS 
<UI> €9I> 1N3IIIS3909 LNBHOW 
C149) €3SON> 1N31D133309 IN3HOW 
CVA) 1N3BI31 33303 39902 


390H) 3283 KIAS LYN JATAWALA3T (99> 1N319149I3909 
CASON) 3LU3 NIdS L9M FALLAUATABC 2N313133309 39403 
C3SON) (99) LN3I9J143309 LN3WON 
C3S0K> ¢3SOH) 1N313133309 LN3HOR 
C€3S0N) JN3I9149309 39403 


Bidd HidS LYM BATLYALY3C (99> LN3I9'59309 
Jive NIdS LYM ZATLUAIYIG 1N3T913I309 3IN0S 

(99) 1N3T9143309 LN3WOW 
C€3SON) 18319144309 LNaWOW 
4N3I9144303 394803 


£>88°O- 1806°8 
PrEd"O- 2686°0- 
2pea"e- oB00°0 
2p80°8- £860°0- 
6£00'G- 2000'°0 
Tee6°O- 8080'0 
TreO‘A- G808°S 
T908'B- €600"O~ 
Beee"e- G800°0 
8E06°8- 8008°@ 
8E8B"G- 6060°R- 
bE80°O- ct86°O- 
2200°8- 0866°0 
2260°8- €168°e- 
6800°6- 2000°6 
21G6°G- = £886°@- 
$580°G- 6880°O 
¥1G3°S- 82800°9 
¥1e0"C- 000°C 
8186°e- 1080°e 
6188°S- 9080°6- 
Et88"°8- SEGB"S- 
2080°6- %880°G- 
€0e6°e- €880°8- 
EREEERE = - SHERERE 
WAS 
NO Lt) 
wv53 X 


3¢Ae7dd) O1184 G3a3dS dit 


3¢d) 3188 NIdS 


ICUHA TY) AIULIY JO FJ TSNY 
2°00 HIUW 


3¢0) Y3L3N0Id 
801) HLONST °33a 


SGHUS INILULO¥ 
*338 


tag0°6 


FRREEES 


19307 
IND 


ose°2 
S2E°2 


FeEREE 
NID 
“BId 


69°93 
£82°@ 
ever 
222°@ 
8Is°s 
e9S°O 
8r9°O 
89°O 
6eS°S 
BEb eS 
O8t°e 
808°e 
988°2 
980°2 
Q0S*t 
eS2°8 
90S" 
9S2°8 
128°8 
2OE°S? 
8e6°> 
¥SE°S 
$89°% 
eet*s 


FeeEED 
(NED 
12a 


S22°eb 
9E2°Eb 
651 "eo 
ISt' ty 
919°Ob 
SIT "Ob 
919°6E 
$28°SE 
Tee "se 
tee*2e 
I9¥ "EE 
T9b “TE 
I9b "62 
ISp°2e 
196 °Se 
TIP ° oe 
$96°E€e 
Sree 
6b °ee 
88E°ee 
9¥8°2t 
26r°et 
6E1°2 
Eetre 


et 
CNID 
1Z 


INZKOK 
“WHYON 
ONIHILId 
ONIHILIG 
WHYOK 


1N34GH 
“WhYON 
SNIHILId 
SNTHILId 
“WHYOK 


4N3KOH 
WHYON 
ONIHILId 
ONIHILId 
“GWHYON 


AINBHOK 
WHYON 
INIHILId 
SHIHILId 
WWHYAOH 


886°0 
696°0 
$o6°O 
226 °6 
816°8 
668°0 
888°0 
e28°8 
6S8°9 
Br8°e 
8S2°0 
$02°0 
899° 
$39°@ 
128°0 
89S°O 
2€S°8 
928°6 
€0S°oO 
ees°e 
8or°o 
982°O 
e9t°e 
e2e8°e 


SECHER 


Viz 


115 


SONA 
Tala tK 


a 
it 
¥ 


Ve 
Ener Tas 


at 
owe) 
» 


TaN 
at 


NS 


+ 


< 


ic 


4 


a 
a 


aa 


alii 


ST eae 


Im: 


wR 


me a ee a A ET 


oe ee ee cet 


EET SE TER ELS 


as 


8E9SE2620°0- 
TZEESBTIG"S 
€B-3e92brI-= 
€O-316HSt “tb = 
pO-3602T2*2 


£0-36SShE "2-26 1A9) WHIT 
Gbiecrzio*o = 
90-30¢821 °S-= 
£0-3612SS°E = 
pO0~-388229°8 3 


CB=-3S9912°4 
€O-3recrse"t 
GO-3¢61St°S 
>O-368216 °F 
bO~3629SE "T 


888028920 °O-= 
£O89ZbScO"O = 
€6-3b6S28 “I-= 
€0-36EC01'S = 
EO-HEWGLA T= 
€0-305'S €9-382°% 
€0-398'°9 €0-35S°1 
€0-366°S €0-32E'1 
EO-31S*h CO-3U1'T 
£0-396°% €G-300°% 
SG-3246°E  CG-FIG"T 
EO-328°S = O-382"6 
£9-369°E 9 tG-dbr's6 
€0-302°E 9-365 "6 
£0-329°S | FH-38b "6 
EQ-369°S 9 pO-3he"s 
EO<-3bS°t  bG-369"F 
POWBIE"S = $O-306°S 
£0-3G0°2 %O-30c°9 
bO-3EO"b FO-3Eb"T 
PO-3S¢°9 = $0-38I "Cc 
ba~2l6*E = pO-B9E"! 
PO-362°b b0-3E9"1 
bO-3¢G*t SO-3SS°S 
Zra3eb "c= C1-390E"6- 
EUHFt CS Cl-962 “It - 
FU-3S8"2- bl-3I9'2~ 
$t-38b°S- 1-305 °9- 
99+380°O 80+3500°0 
Ste sHE EKEERHE 
WAS 
N3 43 


(18> UHdW 
41a) 


#149) 


C3SiH> BHI TW 


wdig=¢ ‘ot = 


LaM SATLBATSRC (99> 18319143309 LNFWOR 
UNA LYM BALLYAIMRO 14319142309 39404 
48> (99> IN3B1I143309 LNAWOW 

(19> (3SON) 1N319143309° LNSHOW 

€19) 1N319133305 37404 


13M SAILYAIS3O (99) 1N3191333909 IN3WOW 
UHI LYM JATLUAIS3C 1N3IDL 34309 3990S 
<1A9) (93> 1N3191493909 IN3SHON 

(743) CRSOH) £N3I19134309 LN3HOW 

(TAI) LNBIDT 34909 3903 


LUM JALLUATNSC (93> 1N31GT44303 LHAKOW 


390) YHA LYM BATLBALYST 1319144309 39804 
(3S0N) (99> £N3I9143309 LN3WON 
€3S50N) (ISON) 1N3191333909 LNBWOR 
€3SOH> LN3I9143309 23403 
UHATY 1am BATLUATYRO (99) 1N3I9194309 IN3RON 
WHdTY LYM BALLHAIYID LN3191 433309 39803 
€93> 1N319143309 LN3WOR 
€3SON> 1N319133309 LN3KOW 
4N319134309 39403 
$O-352°2 9 $8-322'2 ese°e 869°C S22 °tp 
PO-38E°2 60-348 ‘2 See*2 £82°6 9E2°Eb 
$O-390°2 %0-398°S Sz9°2 cve't 6S3 ‘Sb 
$9-380't b8-360'T S28rd 222°8 ISt*td 
90-3tI'b- 94-3bT *p- OS6*e gts'a 319 °Ob 
$9-300°C $0-380°E BS6'2 88S°d OVOP 
SO-37E"S $O-32E°S Os6*e 8>9°O 919°6E 
$9-360'I- S0-3S0°It- OS6°2 8b3°d 128 °8E 
9B-38E"9 90-380 °9 OS6°2 80S°a 1ZE°BE 
PO-36l°2 >0-3F1 "2 6S6°2 GEb°2 tze°2e 
O-3S9°Z bG-3S9°2 as6"é ests 19p°EE 
PReIsZ'l 0-382 °5 as6°s 806°2 top°te 
tQ-3QE"f- $9-30E “E- aseré 880°2 19% °6z2 
PO-382*b = F0-382*> asé6'd e8e"2 T9p "Le 
$O-366 °2~ SO-3SS°2- eS6"2 OBS" 19 °S2 
$0-3b2°S S$0-32°S OS6*2 es2°e t3p*e7 
Si-362°T- S$O-362°2- OS6°2 98°86 196 °ES 
by-380°T 8-380°T 2b6°2 9S2°8 OSe°e2 
$6-369°S $0-39S'S es2"é 128° 6bb ed 
EV-BIG*2- E'-3EG"e- BIL*e 2OE°2 888 °22 
EVH-FCO (= EF-3bQ't~ $L8°9 886 "b 908° At 
Pi-31G't- bb-3ES"I- S2e"S PSE'sS 26h °2t 
bt-380°9- b1-302'9- Ztsts $89 °> 6ET*e 
G0+309'°O 96+300°O Sette BETS e2t°e 
Betdeee oVEkeee EFRERE HEREEE HEEEERE 
WI01 (NID 
43 1Ad “wld 12a 12 
e2ezhise? 6 
RIN7A38 8 
“93d ’ 
¥6°O 
330 
“NI S6°2 
“NT 9I9° bb 


» ©4450 pueg Burzeqoy 


tzzeeylec*t = (18> BHdIW 
18) 


192298EBE *E-2CTA9) YHA TY 
<1A9) 


2(3SN) BHAI 
C3S0R> 


SANDBH 6EEOIESES "O-2 
SANDUK 1TS9S22580°@ = 
SNNOBW OSESTT Ibe °O-= 
SNNOGH YESSShHHs *O-= 
SNNSUH 
SANOUN 6019ZE602°O = 
SNNOUH 909921SEO "O-= 
SANOUN 282002960'°O = 
SNNDUH 99298210°S = 
SNNOUN ¢ 
EMBBERESH “ES 
SANSUW PIESPOIES ST = 
SNNSUR 68S290Tb2°S = 
SNNOUN 629ZOTEES“O = 
SNHOH PIPTSISET°O = 
SANDUW 
EZSOS9O_T*b = 
SNHOUK voSe9e6bS I «= 
SANDY vessgttéz°e = 
SANDY T9bPe7886°S = 
SANDY 928>>I8ET°O = 
SNNOUW 
2880'°8 teet'o 
@86°S@ 6621°O Brzt'a 
696°R@ ag82°O Teet's 
Sb6'O =avle'a 26o1°O 
226°O }§=—- €62E "SB 9250°O 
et6°a $OBE°O 69tT°S 
668°O@ SS22°o oert'o 
888°O 86 24bSe"e 
Q28°R = 6 FH2°8 
6S8°O =97E2°8 
898°O §=69E82°a 
8S2°8 = £882"8 
$02°O §99661°O 
e99°S §=6stae"a 
S19°B = PBS ze 
12$°@ = 28EZ"O 
89s°e 1€E2°O 
265°O = 96TZ°8 
92S°8@ 2002°8 
€eS°8 8 88sI"e 
BaS°B =22S1°8 
eer°e §=66138°O 
e82°8 }§89826°0 
est'e 9980°O 
B28°S 
HEHEHE RESREHE PEEEHEE 
CHI) HAS 
VWi2 ie) NQ 
Wv99 X 


3€AZ70d) TILVY GI3dS dL 
2¢d) 3108 NIdS 

sCUHd IU) AIWLLY 40 JTSNY 
t°OH HOUH 

1QN¥8 ONILVLOY 

2¢0) Y3L3HUIT 

C1) HL9N31 


° 43a 
°338 


*€-9 aunbly 


WHAW 


2910 °O- 
£610 'G- 
9200 '°Q- 
8200 ‘0- 


2900°6 
6606°S 
2rB0'od 
92700°9 


EHFEERH 


HQ 


aM SATLUALYAC 699) LN3I9134309 LN3WOW 
UHdTY LYM ZATLVATYS3SC 1N3I92 44209 39904 
€$8> (93> LN3I3145309 LN3HOW 
(18> C3SOND LN3I9144909 LNaWOW 
(48) 1N3I9143303 39803 

. 


43M 3ATLUAIS3@ (99) £N31914333903 IN3WOW 
UHd TU L4M ZATLYATNIC LN3I91 44309 33902 
CVA) (93) LN3I9I3930) IN3KOK 

(149) C3SON> LN319134309 LN3KOK 

€1A9) 1319139309 3940S 


Las SATLBAIY3C (99) 2N3191433909 INSWON 


BAIN L4M_3ATLYAI830 1N3191 33309 39804 
€3S0N> (99> 1IN3IDIII3909 LN3HOH 
350) ¢€3SON) LN3I914993909 LN3KOW 
3SQN) 1319142909 39804 
aM BALLYATYIG (99> 1H3193434309 LN3WOW 
BHAT LYM BATLYATY3G §N3I914d3309 39403 
(93> 4N31913430) LN3WOW 
¢€3SON> 1N319133309_ LN3WOW 
4N319139309 39403 
8918°G- ese'Z 869°O S22 *Eb 
$616°O- S2b"2 €82°0 9ES°ED 
£500 °O- Ses'e SvOrt 6ST ep 
52708°0- S2B°2 222° ISt'tp 
2500°O S6*2 8Is’a 919°Ob 
6r00°@ OS6°2 88S‘°S IIT Op 
2b00°G- BS6°2 8¥9°0 919 °6E 
gzea'a OS6°2 869°O 128 °8¢ 
$186°O BS6°L 86°98 Ize "BE 
$908°C OS6°2 QEb"S teer2e 
3068°0 eS6°2 O81°s top EE 
2600 °C OS6'2 866 °2 top°te 
1180"8- OS6°2 900 °2 TSb°62 
6S10°O- OS6°2 e80°2 Top*2e 
£908°S eS6°2 BOS "Tt $9 °Se 
<£460°O QS6"2 8S2'°0 t9b*be 
£reB°A ase'é 96s"9 196°€2 
39906°O 26°2 982° Sree 
880°C eS2*2 t28°0 oboe ee 
ETIO"S stare 28E "2 80E “22 
8EE8'°S $28°9 806"> 9b3°2t 
hE0°O S2E°S SE°S 6b et 
6b20°O e1sre S89°p Bet’ 
2218°S setre eet 'sS ZTE 
Pee EEE TERED «-FEHEEE | BEET H ED 
W307 <NID CNT) CHE) 
INKY “WIG tee 12 


SNIHOLId 
WRYON 
SNIHOLId 
SNIHILId 
‘TWHYEON 


SNIHILId 
TUHYON 
SNIHOLId 
SHIHILId 
‘T8SHYON 


ONIHILId 
TWHYAOK 
OHIHILId 
SNIHILId 
WHYION 


SNIHILId 
‘WHYON 
SNIHOLId 
SNIHILId 
WHYON 


@86°e 
696'°O 
S¥6'S 
226°@ 
ot6°e 
668°O 
888°0 
828°8 
658°O 
8¥8°a 
es2°e 
se2°e 
899° 
$19°6 
$28°0 
86S '°O 
2€6°8 
928°0 
€e6°e 
08°C 
Qor°o 
e82°O 
e9t°e 
e20°@ 


eeeeee 


VIZ 


> 
* 


x 


Z 
« 


meee 


wK 


4 


4 
» 


¢ 
wt 


® 


+ 


* 
* 


at 


ie 


fare 


ro 
a 


Re: 


* 


oy 


+. 
Re 


” 
“ 


~ 


“~h 


outa 
Pea 


“ 
ae 


Ct 


tn 


eu 
? + 
bt 


~ 
a 


Pa 


ice 


“e 
+ 


ie 


* 


g 


t 


ae 


1. 


~ 


* 
aM 


re 
~ 
ig 


2 


¢ 


~ 


* 


x. 
os 


» 
= 


he 


$ 


~ 


116 


sa 
WY 


es 


(3 


ae 


hy 


‘ 


Roy 


: 


a 


) 
) 


: 


¢ 
36 


a 


rm 


t 


AAU ee 


7 


Be Sot om 


me 


wT, 


2G-3SE"< 
2O-3E2 "2 
20-3E2°2 
20-380'°9 
ZO-3b2°S 
20-360'°9 
20-328 "5 
29-300°9 
20-389°S 
26-361 °9 
20-366 °C 
20-381 °% 
20-31" 
20-388 "3 
€0-36S"t 
€0-36S °C 
90-3E9"e- 
3-386 °9~ 
£0-3Cb *T- 
Zt-3et "Z- 
£1-301 S- 
P1-3S8"2- 
fI-38p°S- 
$@+300'C 


FHERHER 


ME PE ST RED 


WW 


;.—CrtOCOO ee ee YSTEMS Bt 


69bSOCEEO "O-= 
B9SS78SIO'O = 
£09220220 'O-= 
CEZTESEPO'S = 
£0-38988E “S-= 
SZ2S180910°G = 
£O-3920S0°¢ = 


ZESOTSSSA “O-= 
20€620S63°9 = 
601626620 *O-20 143) 
9LT8Shlel oe = 
EQ-3F8ebN "6-= 
189C8P259°O = 
ISISSZElO'y = 


$O-30r20 2 Gea 
POWFIGESL Tem \3SONY F1UN NIdS LYM BATAWALY3C 1N3131 449309 39404 
EO-36097 "te 2C3St> YHd Te td BALLbATY3C (99> 1N319144309 LN3NON 
PO-328E60 "bes 
$O-392E9e '6=5 
906-386929"°2-= 
$0-320863 ‘2-= 


Sh2B6S630 "O-= 
Parse2eet*a = 
29826262 “0-= 
SeSObLOb2°6 2 
8ST9ISPIO°O-= 
B8S22pE20°Q * 
6S8908910°O = 


20+ 589'T 
20-AS2 "t 
20-399" 
2O-3bt't 
26-38E°T 
2O-3hh* 4 
cO-36h'T 
2O-3Eb 1 
20-39E "3 
20-356 °s 
€0-38°2 
€0-399°E 
€0-32e "> 
£0-369°¢ 
EO-3eb "1 
PO-3S6°2 
$0-398‘°2- 
$O-382 °2- 
$6-320 °S- 
1-366 ‘6- 
E9362 *T- 
bt-3I9"2~ 
bt-3205°9- 
00+300°C 
FEEHtHe 
uns 
AQ 


wd. O06 = d ‘op = © S430 pueg Burzeqoy 


(18> JIMA NIdS LUM SALLWALYIT (99> 1319155303 
(19> 3108 HIdS L834 BALLBAL AEG 1N3191 39309 39404 
428) YHdIN LYM BATLUATY3RC ¢99> 1N313134309 LN3WKOW 
(19> GHAI 2B BATLBAIYZE 2319143309 39803 

(48) (93) 1N319134303 LN3RON 
€28> (3SON> 1N3ZI3I99599 LN3KON 
(19) 1N3I91333C3 39403 


CATD) BLYS NEMS LSM JATLYAISIT (939) 1N31914343903 
CVAD BINA NIDS LYM BATLYATY3C 2N3391 494909 33403 


= dH 13M 3ATLHATY3d (99> iH319134309 LH3KOR 


CVAD> WHIT LYM ZATLYAIN3@ 2N313133309 39803 
CVAD) (99) 1NBIII34303 LNBHON 
SVD CASON) 1LH31QII4309 LNZWOW 
CVAD) 1N3TI139309 39803 


390M) JLW8 HIdS td BALLVAIS3G (39) 1N3191 33309 


S3SON> UHAIW LUM JASLYATYRM 16319143309 39404 
<3SON) (99) .43931333903 IN3WOW 
c3S0H) ¢3S0H> 1N3191434309 INIKON 
¢3SON) 1N3191333903 39403 


BLVUS HIdS 14M 3ATLYAIY3C (99> 2N3191493900 
BLYUS WIdS LYM JATLWAIY3O 2N3I31 44309 394803 
UHI TE LYM BATSdATYRC (93) 1N3I9134303 LN3KOW 
GHdSTY LYM ZATLYAT HSC 1H3191 44303 33803 
€99> 1N313143303 LN3HOW 
<€380N> 131914330) LNSWOW 
183191 43309 39404 


$-368 ‘'9~ 
bO-395 6 
€O-321°S 
68-365 °9 
0-363 °S~ 
PO-39S*t- 
vO-31p'9 
'0-329°9 
60-326 °6- 
£0-369'°9 
€6~360*t 
¥O-309°S~ 
P0-3S2 "b= 
€0-3S2°E 
$B-39t'9 
$O-3Ec°S 
$0-366°1 
$0-308*C 
$8-320 'S- 
€t-Z1S *2~ 
Et-2E8"*T- 
bt-31S*s~ 
bl-383 °9- 
80+360°a 


SEREEES 


AQ 


90-366 °9- 
0-392 °6 
£0-360°S 
>8-396'°9 
$0-398°9~ 
8-395 *>- 
$6-316°9 
8-329 °9 
¥Q-32€ °6- 
£9-369°9 
€6-361'e 
>Q-309°S- 
98-382 °b- 
€0-362°E 
$8-39>°9 
pO-362'°S 
$0-366°% 
$O-318°2 
$8~360'S- 
€1-3€S °2- 
E1-3-8*I- 
$t-3€S°1- 
vt-382°"%~ 
00+300'u 
eeeGERE 
W307 
tag 


ese°2 869°0 
S2e°2 282°@ 
S79°e 5 Be § 
S282 222°8 
OS6"2 sts’e 
Qsé"2 e8es°e 
QS6°2 8b9°@ 
OS6°2 899°O 
OS6"2 @8S°8 
ese*Z Bere 
@S6"2 este 
eSé6"2 ¥06°2 
QS6"2 e00°2 
OS6°2 Q88°2 
as6°2 ees*t 
OS6°< 8S2°8 
O56". 908°0 
2e6'2 9$2°8 
OS2°4 T2$°8 
Bi2'2 20E°2 
$28°9 806" 
Sée’°S bSE°S 
2ts°e S89°b 
S2t°e BET’S 
FERERE RECHRE 
«HTD 
“Bid 12r 
29023 
<ebe2 
NIW7A2a 
*930 
“NI 
“NI 


Sz2°e> 
9E2°Eb 
681 °2b 
IST‘ tp 
939°Bb 
S11 "Or 
919°6E 
128 °SE 
T2e°SE 
lee°2e 
T9p°SE 
toprtEe 
TSP °62 
9" 22 
19 '°Se 
39% *¥2 
196 ‘2 
OS “Ez 
6bb ee 
80E°22 
9b8°2t 
26 'cl 
ott’ 
eerre 


+ ete 


12 


1$29°9 
e29T "SO 


S6°2 
9T9° oy 


SANS 
SAHIN 
SANDY 
SAHOuN 
SANSUW 
SANSYW 
SANDY 


SANS 
SANOUW 
SNNIUW 
SONDUN 
SANDER 
SNHNOUR 
SANDUW 


SANDUH 
SANSUR 
SANOBW 
SNNOBN 
SNNDUW 
SANOUN 
SOND 


SANDUH 
SANSUW 
SANSEW 
SANDBM 
SANSUW 
SANDY 
SQNSUW 


28026E19S°O = 
BLT £90662 *G-= 
7HlELEZOE*T = 
~ 2 oeSS29°O-= 
916096060'°O = 
PESEOHIGS ‘G-= 
S980912t0*O-= 


¥ESE9ELS1 °G-= 
66TEELGET*S = 


SP2EEZSIE “GS 


PYOSIPESE "SG = 
$< 1860S728 "Ges 


65S308660'Q = 
PSEZETIZI'S = 
SlL6l epee lh « 
ELSTOZ9¢8°O = 
ZELISESIP “ES 
28hS26E96'°T = 
SRE9E Tere *O = 
6bSI988EC'G = 
P9SZOTZET‘G = 
ZI9ShhSES'"T & 
£09298S89'°O = 
S8IZPeIGr fr = 
P2Z8OISt6S*t = 
€2266626E°@ «= 
PO91922890'°Q = 
ESESSTLIT O = 
€280°O Tssheo 
6621°O 6821°O 
2006 °@ TIst'o 
BOEE*O B9St°o 
28EE'O £8S1°O 
$80E°O P2st"o 
2282 °6 eet a 
66S2°@ Zot se 
F2r7°O tOrt'o 
9tre°e S6ET*O 
SEeer°e T2E5°O 
Q9b2°O ZOrl‘a 
1862°O £8E1°R 
28se°e8 serio 
£222°O 242 BA) 
S8b62°6 EGr1°S 
68E2°O BLET*S 
6f22°O e2et"a 
$902°S eozt°o 
BBst'e s820°R 
2250'S S307 °O 
6188°8 £$28°O 
9826°S tee°a 
9980°6 89t6°S 
ESE SED FeetEee 
uae 
uo NO 
V5 Xx 


1CAZ/Ad) GILYS CIIdS dik 
t¢d) 3LUY NIdS 
CUHdD TU) AIVLLY 40 FTONY 
2°ON HOU 

IGNUS ONILULO8 
(0) Y3BL3MUIC °43y 
301) HLOH31 °43a 


*y-9 aunbry 


<L9° 31H NIGS LUM JALLYUAIYI 699) 1N319144303 
C19 3108 HIS LYM JATLYAT SRC 131914343309 33403 
49> GHAITH 19M BATIBATYIE (99> 18319149309 LNBWOW 
(13> YHdITY LIM BAELBAT 330 1319143303 39403 

£18) (93) LN3IJ91434309 LN3WON 
19) CASON> 1H31914333909 LN3HOH 
"19> 1N3133 33302 33403 


CAT3)_3LU8 NIdS Ld JALLUAIS3@ «99> LN319153302 
CVAD* 3iU8 NIdS LdM BALLYATA3G 1LN313133309 394904 


CVAD) YHA LAM BATLWATA30 (992 1N3191493909 LNSNON 


CVI) BHAT LIM ZBAFLHAIG30 2N3II1 33309 39403 
1N319133303 LN3WOW 
41N319143303 LN3WON 
CUB) 1313159309 39904 


C3SON> 314d NIdS Lat JATLBAIN30 (39> 1N319149309 
CBSON) 31ba NIdS LYM JATLYATS3@ 21N3121 49309 39404 
2C3SH) WHIT LYM BATLUATY3C (99) 1N319195309 LNBWON 
C3SON> YHIIW LYM ZATLYAT 330 1N3I9134309 29404 
C3SONy (O45 £N319134309 LHAKON 
C3SON) <3S0H> 1H31IT33909 LN3ZHOW 
€390H* IN3II139309 39x04 


3LUd NIdS Lym ZALLUAT ARG (93> 2N3191493909 
31U9 HIdS LYM ZATLUATd30 £03193 33309 39304 
UHI LYM BAILYATSIA (99> £N3191534309 LNSWOW 
UHATY LdM BAELBAId3G 2N3191 33309 39404 
99> 4N313132309 LN3BKOH 
C3SOM> 1H313144303 LN3BHOK 
4N3191 53300 394904 


8210°O- 
2220 °O- 
2508 °O- 
$190°O- 
o$06° 
27$00°O 
Sro0"O 
9200°O 
3800°O 
1Z08°8 
BE68°S- 
$180°O 
$80 °O- 
100 °8- 
>2£00°C 
1£00°8 
6600°8 
8800°0 
trae 'o 
Etta'a 
Stee°s 
6£58°O 
9¢28°S 
8910" 


FREERED 


NO 


CVD (97 


Vad «350 


SHEheee 
207 
1N3 


eeeene 
<NT) 
“UIG 


eenese 
«NED 
t20 


SZ tp 
GES Eb 
betes: 
{Steir 
919°Or 
Stl Or 
9f9°6e 
1c8°ee 
126 "BE 
W2s°2e 
19p "ee 
ISP te 
T9b°6Z 
t9pe2e 
199 °Sz 
St Ba 24 
$96°E2 
Ob%"ES 
6ob' er 
BBE "22 
99B°21 
cA aera} 
GET'S 
eetre 


seeeeee 
CNT) 
Iz 


iy 


wre 


ee 


: 

Sy ek 
F,' 

f 


HIWOR 
WHICH 
ONIHOLId 
WHON 
SNIHILId 
SNIHILId 
WHYON 


LHEWOW 
WL ION 
SHIHDLId 
WHYON 
ONIHOLId 
ONIHOLId 
WWYON 


IN3HOW 
UNION 
SNTHOLId 
“WWHAON 
ONIHDLId 
SHIHILId 
WIHYON 


AN3HOW 
WHAON 
ONTHILEd 
TWHYON 
SNTIHOLId 
SNIHILId 
WON 


117 


086°C 
696°@ 
Sb6°O 
226°O 
O16°8 
668°6 
388°6 
e26°8 
6$8°6 
898°O 
es2"e 
$92°e@ 
893°8 
$t9°o 
12$°8 
8rs°o 
2tS°8 
929°@ 
£8S‘°@ 
80S°a 
G0r'°a 
e82°9 
89 °6 
e2e0°e 


PRESSES 


Wiz 


a 


MOE ATO as as 


au 


mee ee ON LN SN od NEA, 


AE RE TE ee Ae Sr Le he ae a Pk IS a LS A eee Rt el hat MS eS se 


21-392969'°S = «14» BHITY 
2t-36¢992 “E~= «14> 
E1-306EE2'°G = 
21-382226 "2-8 
€1-380669°S-= 


SO-321L62°S *C TAI HHd IY 
SO-3S8t6I "6 = (ud 
90-306588"> = 
SO-3S2211°S = 
SO-32826S'°1 = 


GO-JELE2E°S 3C3SH> YHAIIY 
GO-3d1ES8°2 2 c3Seny 
90-32908E "6 = 
SO-32E028°E = 
GO-39902E"1 * 


SO-3S8t20'°S = BHAI TH 
PO-308002°T = 
$0-39292r°T = 
$0-3e9286°9 = 
$O-396896"C 3 


$0-366°S $0-326'2 = fl-3eb "te 
$0-366°S $6-326"2 C1-3S9°I 

$O-366°S $O-326"S  El-Ber b- 
GO-366'°S SO-3e6°S El-3th*2- 
GO-366°S SO-326°2 Z1-360°E- 
$0-366'S S$O-326°2  bI-3ta"S- 
$0-366'°S SO-326°2 = fIl-350't- 
GO-366'S SO~-326°2  bI-3IZ't~ 


$0-366'°3 GO-3d6'°2 9 S$I-36S 


GO-366°S S¥-346'2 SI-396°S 
GO-366°S GO-346"2 $1 -329°S~ 
$0-366°S GO-326°2 $1-306'3- 
$0-366°S S$O-326°2  fI-3re" 

GO-366°S $O-346°2 bh 1-34E “I - 
GO-366°S S$0-346°2 SO-309°1 

SO-328 °F S@-32E°E = ft~320°6- 
GO-328°S SO-3LE°E ST-3SE*I- 
SO-328°S SO-RLE°L Ct-3ET° I~ 
GO-928°E GO-3B2E*L SB-3cE "4 

Cl-3tS*t E1-380°E E1-328°S 
ETH3ES'°6- C1-362°S- C1-369° I~ 
E1-308'S- E6-3tl “b- C1-320°E- 
E300 I~ C1-320°1- CT-3ST "T= 


GI-3E2°F «Stegle*s st-31e*s 
SHEE FD te eeeee OEE EHE 
was 
Wd ag 43 


wd’ O = d *o0T = » ‘430 


LaM BATLYAIY3A (99) 1N313145309 LN3ZHOW 
UHI LYM 3ATLVAI93d 1N313143309 39803 
£8) (99> 1N319143309 LN3HOW 

€28) <3SON> £N319144309 LN3WOW 

28> 2N3131433309 3234803 


LUM BAILYAIS3C (93> 1N31914335909 LNSWOW 
BHdIB LYM BATLYALYIC 1N3191449309 33403 
CVAD) (929 LN3191353903 LN3SWOH 

€TA3) (3SON) 1N319134309 LN3SWOW 

CVAD 1N31I91 34303 39804 


LUM BATLUATN3O £99) 21319145909 LNSNOW 
HHA IU 14M BAPIYATY3C 1N3191 453309 394804 
€330K) 493) 1N3191443903 LN3HOW 

<3S0NM> CASON) LN3E913I309 LNSWOW 
€3S0N) LN3BIS1 33303 39804 


13M SALLWAIS30 (99> 2N3I19195309 LH3aHON 
WHd WW 14M BALLBAEd3O 2N3191 49309 39803 
€99> 1N319143303 LH3WON 

‘BSOM) 1N3I9139309 LN3WOR 

4N3191 43309 394803 


P1-39b*b- es2°2 869°O S22°S> 
E1-329'°5 S2e°s £82°0 9ES°Eb 
£5-30S ‘*t- Szg"2 fre*t 6SI "ep 


ETHR2bS- S28°2 222°0 ISt'tp 
£1-360°E- eS6'2 S1S‘e 919 'Ob 


bI-318'S- esé'e 86S'°6 9IT Or 
Pl-360'b- OS6°2 8b9'O 919°6E 
bi-3Te'b- Osé6'2 8b9°O 128 °8E 
$1-36S'°6 es6’e 80S'0 12€ ‘SE 
G1-386°S eS6"2 Bets 128 °2e 
bh-329'8- es6"2 ast"s t9r ‘ee 
G1-306'8- OS6°2 200°2 T9p'te 
E-3vE ‘'o- OS6'2 9800'S 196 "62 
bl-56E S- OS6°2 9806°2 I9p°22 
$0-309°% QS6°2 B8S"t 196 "Se 
#1-320°6- QS6°2 QS2°8 19b°be 
€1-3SE "I~ OS6"2 98S°0 196°€2 
ERE? I~ 2o6°2 962°0 OS¥ "ee 
SO-32E°1 OG2°2 129° obP ee 
€1-306°8 Ster2 28E°2? 80E "ee 
€1-399°S- $28°9 806°> Besret 
Et-3tte- S2e°s bSE"S 269 °et 
EbH-32T I~ Z1e°e S89"b 6et 2 
SI-3209'°S Sete BETTS e20°e 
FHREHEE HEERER EERE E | FEE EEE 
14907 <NI> 
TAQ “wld 120 12 
29021 1S29'9 
t:] 
NIW/A38 t) 
“93d or 
$6°O 
430 
“HI S6°2 


“HE SIS" te 


pueg Butzeqoy 


*G-9 aunbL4 


€99909€82°O = (18> BHdTY 


SNNDUH 2209S8E9E *8-= 1a) 
SNNOUW 62S206e2T"O = 
SNNOBH 2¥288SSbe “O-= 
SNNOUN 9S80SE90°O-= 
SONOBR 

S6S221bSE°O~2CTA9> BHA TY 
SOHOUH 268262626 °0 = rans oy 
SNNOUH 622618198 °O-= 
SANOUH sesorrege’e = 
SNHIUH S8tE2p2S8°S = 
SONDUH 

SE2S89S9b°E =C3SN> HAY 
SANDUH SSS9zS0E6 "1 & <3S0N> 
SNNOBH 692928¢89'°O = 
SNNOBH PSteZl2zS°O = 
SANOYUH LPPOr6ste so = 
SANSUH 

ZOSElIGIB*E = BHAT 
SANOUH 069.96S68°1T = 
SANOUH 610698599°O = 
SANDY eheczaSéh 8 = 
SANOUH 222806086 °O = 
SANDUH 

: OS6b°@ = GRETA AZO 
886°O 6509'S §=—s_- ESSER $920°e- 
696°8 3682°8 = BRBET@ = E800 °0- 
Sv6°8 8fE8°o te6E"O = ETO TG- 
226° 9068'S = HEEB = $BBO'G 
O16 'a 2262°@ = 6SBE'H = 88000 
668° S2S2'0 122E"O = GB AN'O 
$88°6 rOl2"e@ 989E'@ = 29088 
o28°@ 1989'S = b29E"G =: BEOA"B 
658° 6199°@ = 98SE"e 1918°@ 
8r8'O 268S°@ Szre'a 21808 
as2°0 182$°@ = 8ObE"G_—s #OGG'O- 
$02°0 $62S°@ = ZIbETH ss FBO 'O- 
699°8 9019°@ = 96bE"H Ss EbZO'O- 
s19°@ £v69°@ = BELE"G Ss 9620°0 
12S°e P66S°R = SbHETA = 22988 
86S°8 222S°8 = 69EE"A =: 960Q'S 
265° Z8pS°@ = « ELZE"B BS TO‘ 
928° Btes*e@ = EzTE"R = 2B 10°G 
£0S"@ S9E2b°e = SteE"e@ = 2zEB"8 
e0s°e 6186°R = -6852"R SH 280 
eer'e stez‘e = ESTA = GZBBG 
e62°0 9h20°@ = bzOT*B = s-2H9B"B 
a9t'e o2teo 8=—s 2erere = 2E FBO 
020°0 
FERRED RHSEEEE REKEEEE REEEERE 
«HID uns 
Viz wo No N23 
W990 x 


1A270d> OLLUY G33dS dIL 
3¢d> JLUY NIdS 

3(HHdTY) AIULLY 40 39NY 
2°ON HOUW 

sGNU@ ONILYLOY 

3€0)_ YBL3HUIC °338 

207) HLON3T °43z 


419M _3AILYATY3E (99) 1N319144303 LNBNON 
BHAT LIM BATLBATY30 1H313153309 33403 
(18> €99> 1N313144309 LN3KOW 

(£8) C3SON> 1N3I19144309 LN3WOW 

(18) 1£N3191 43309 3394803 


LUM BALLYAIYIT (99> 1N3191345307 &N3WOW 
UHAIE LYM BATLYUAIY30 £N3191333903 39403 
CIA) _ (99> LN31914343039 LN3SWOW 

C1A9) C3SOND LN3I914I909 LN3BWOW 

C1A3> £NBIDT33303 3D0S 


Lam 3AILUAIMST (93) LNBIIL93909 LNBHOW 
WHAT LUM BATLUALYFAT £03191343039 39404 
©3S0N) (99) £N319134309 LN3WOW 

C3S0N) C3SON> LNBI9143309 LHBWOW 
63500) IN319139309 39404 


L4M BATLUALYEd (99) LN319144d309 LNZHOW 
WHAT L3M BATLBAIYST 1319145309 39804 
(29) 1N3IGIII309 LN3WOW 

<3S0N) 1N3I9TII309 LN3BWOW 

1H3IIT 43309 394903 


£228 °Q- ase°2 969°0 S22 °Eb 
2920°8- S2E°2 £82°O 9E2°Er 
$800 °O- Segre ErO't 6ST°Sb 
£180°O- S28"2 222°8 tStcte 
$8a0°8 asé°2 8IS'd S19°Bb 
8800'S OS6"2 o0S"O 91 'Ob 
$800°O OS6°2 869°O 919°6E 
2900°0 OS6"2 8h9°0 128 ‘BE 
8£e0°C OS6*s 80S°0 Tee “BE 
1310°@ OSé6*2 BEt*e Tee Ze 
2106°@ @S6°2 BST°e Top "EE 
$088 'G- OS6°2 880°2 T9b TE 
$800 °O- @S6*2 890°C 19h "62 
EbZ28'O- eS6°2 890°2 T9p*2e 
9620°@ QS6*e BeS"t $96 °S2 
2208 °O asé*2 BS2°0 19b "be 
9600°6 OS6°L 985°C 196°€2 
1S16°O 266°2 9$2°8 OS ee 
8810°O BSZ°2 12s" 6hb°ee 
82E8°O St2°2 20E°% 88°22 
1080°O $28°9 806 °b 968°2t 
8£80°S S2E°S PSE°s 6p °et 
2590°O 2185S S89"b 6ETSS 
2hre "a Serre BETS eerce 
HERREER HREEEH ER EREH | REED E RE 
WIT «NID <NI> CHD 
IND “Uld 12a {2 


ONTHILId 
“‘WHION 
SNIHSL1d 
SNIHDL1d 
TWHYON 


SNIHILId 
“WWHdON 
SNIHILId 
SNIHILId 
WHYON 


SNIHILId 
WWHYON 
DNIHILId 
ONTHILId 
“WHYON 


SHIHILId 
WHYION 
SNIHOLIA 
SNTHILId 
“WHO 


886°8 
696°@ 
Sr6°0 
226°@ 
816°S 
66¢'@ 
883°8 
@28°8 
6S8°6 
sts'a 
ag2°0 
$02°O 
99°90 
S19°@ 
126°0 
8bs'e 
2€S°O 
928° 
€6S°e 
ees "So 
8e6°s 
982° 
e9t°e 
820°C 


EXREEE 


VWil2 


118 


es 
oe 
Ce Pd 


a ae Oe 


! 


BBISISZtI *a-= (28> BLUY NIdS LYM BATLYATH3EC (93> 2£N3I9133309 SNNOUH 
ZESETSEZO'D = (18) 3LUY NIdS LYM ZATLYAIN3C 1N3191435309 39404 SQNOUH 
Z2p9p69el°O-= (19> WHAIW LYM BATIYATAAd €99)° LN319143909 LN3BWOW SNNOUW 
69S9TSELO"O 7 <19> Yd LIM BALAYATH3E 1LN3BI31 45309 39403 SANOYUH 
89918623 °O-= (19) (93> £N3I9I33309 LN3HOW SANOUH 
186860696 °8 = (18) ¢€3SON) 1N3I9%33309 LN3HOW SNNOUR 
Z2vEesszi1o"s = (19) 1N319144309 39403 SNNOUW 
8r6092290 °O-= (279) BLUM NIdS LUM BATLYATYII (99> 4N319133309 SNMNOBW 
9266S2260°O = C1A9> BLUM NIdS LYM BALLYAT YRC 103131433309 39803 SNNSBW 
ZhObSZ8SO°G-2C IAN) BHAI LYM BALLVATY3Bd (53> 1N3131434309 LN3HOW SANDY 
S9Eb6b9S80"O 3 C143) HHA LYM SAILYATYSD 1N319144509 39803 SANOUW 
v6689TO10"G-= €1A3) (99) 1N3BI9T34309 LN3WOW SANSYUH 
S2pll9Z90°O = (19> C3SON) 1N313143309 AIN3WON SANDER 
2>98r6r1e's@ = (TAD) 1N319%I3309 3980S SANOUK 
€0-azesee's = C3ISON) JLEY NIdS LYM BALLUAITYIG (99> 1N3191533023 SNNOUN 
€0-368E90"b = (ISON, SLUY NIdS 13M BATLYATYIE 18313143309 33404 SNNOUW 
EO-Blz2eS°2 =C3SN) BHATY LYM BALLWATEBd (93> 1N313143309 LN3KOH SNNOUN 
€6-302722°E 3 C3S9H> YHA IY LYM BSATLYAIY3ZO N32 3309 394803 SANOUH 
pO-3669Er "> 2 <3S0t» (99> LH3TO13I303 LNAWOW SNNOBH 
4 €6-30€998"°S = C3SOH> .SSON> 2N339139309 LNBNOW SNNOBA 
f pO-319P8Gra = €3SON) 1N3I901 43309 39805 SNHOUW 
u 
” Ol2Z8ES202 "9-2 31WY HIdS LYM BATLBALNSA <93) 1N3191434309 SNNDUN 
‘] G69ZE8SLT'O = 3LYUY NIdS LUM BATAVAIYSI LN3II1 33309 39404 SNNOUR 
4 2023997251 °O-3 WHITIN Ld BATLYATY3O (99> 1N3BII1333909 JNANOR SNNDUR 
1 6OZ8ECEST"O = UHdD IN LBM BAFLYAIN3O 1N3IIIS3909 33404 SNNOBN 
" €96929E00 °O-= €99) IN3I3143309 LNSWOW SANOBW 
id BGZ9ZSECTO = <3SOH> £N3I3143309 LNSWOW SANSBH 
; 625068206 2 4N3131.438309 39804 SANDY 
" 
: g-3bE°; 20-3682 CO-B22'1 €0-362°1 asz"2 06979 = Sze «= 086 "2 
‘ lg-3be"1 £0-328°2 £0-360°S £0-3ET'S Sie"2 «£8298 | «SESTER «696 "8 
T9-324°6 2H-FAN"S CO-326'E €0-300'r Score €eo°t 61 ‘°2b $e6°O 
4 35-316 72 £0-350'2 20-320°2 Gep'22ee78 CISTI «= 226"0 
: do-ast"S 0-365 'S- FO-3ES "8- ase"2 «-STS"Q «99Gb = BE" 
4 0-388°3 0-351 '2- F-39T '2- ose'2 ges" = ST et «= 6688 
al 20-366°9 fG-41G°S = bO-318°S os6°2 e¢9's 919°6E 388° 
Y 20-365 °9 9-309" 66-309°2 aces 2369'S 128°8E 828°8 
a 20-322 °3 PO-3b2°S = bO-392°S oS6°2 6eS°S Tee °Se 6$8'°S 
: 0-326 °S £0-388°S €0-388°S oce"2oERT2«—s«tZB*2E «= BBO 
4 £0-321°E £0-3F0°2 €0-390'2 ose°2 OBT"E «= s*TSHTEE = SZ" 
_ t0-32E°S $0-29t'9 %8-38r‘9 Os6°2 e60°2 Torte $e2°o 
4 20-390°S €O-382°% €0-382°% Osé6°e goa"? T9p "6S 999° 
y 726-369 "1 €0-302°2 €8-302°2 OS6°2 e886"? top ee $19°8 
4 €0-325°9 £0-321°S €0-321°S 06 °2 geS*Tt Tor Se T2$°O@ 
Y, £0-32b°E- EO-302"T- CO-3e2 t- OS6"2 eS2°9 bo) en 24 89S" 
st €6-328°U GO-3rI"f- SQ-3rt*o- os6*2 90S°G 196°E2 2tS°O 
i €0-396°T $O-3€6°. 6-3€0°T 2t6°2 9S2°8 OSb°ee 926°8 
‘ £0-399°T PO-328'°S $0-368°S ac2e*2 T2S°O 6¥b ‘eg €es°e 
i] Zt-3Ps"t €l-328°S €1-306°8 St2*s 2BE°2? BBE *22 ees‘ 
al Eb-3ES *6- EL-3S9*T- E1-399° T= $28°s B86" ges°et BOP 'O 
j £1328 °S- EV-320°E- EV-BUT EH See*s eSe°s z6h "os 882°6 
EL-3OG"t- ST-F2a°T- C6-3SE"- EL-320'T- Zig°e S89" ete e9t'e 
; Gl-3C2°S Gte-BIZ'S Gt-3lzZ"s St-30r°S setrz BET's £2Tce e20°e@ 
FEHEEER Fee eeae EP RERE FHF RHHE eeEReE SEERES RRERRER Seeeee 
HNS 4203 aD <a> 
WO a3 Ad 1A “Bld 12d 12 WIZ 
j 29023 1S29'S 
22%228291°O = 
NIW7A39 BB6h - 
"93qOt 
6°08 
330 
; ‘HI s6°2 
i °HuE 9T9" b> 
; 
i 
? ® 
Sacer Sees AS | SEMI SES SivascruPatar 
SES ges ime Sateintabanes meee pe oe Sp Kae a 


wda O06p = d ‘o0T = > S330 pueg Burzezoy 


6S28E9199°R = 
2£0986002E *B-= 
2SS69956S$°0 = 
BEI9bHIBE *O-2 
S2OE9EEOT OA = 
S2626S16c°O-= 
BZ2OS8rESB*O-= 


929LLETEE “O-= 
616hO29b9'°O = 


"9-9 aunbLy 


(19> B10a HIdS LYM ZA1LYATY3BC (99> 1N319144303 
€18) 3288 NIdS LYM BATLYATY3C 1N319133309 39804 
418) BHAT LUM BATLYUAIN3C (99) LN3I91349909 LN3WOR 
<19> BHd Td 29M SATLBAIN3G = N3BI9144309 39804 

(19) (93) iN319I134909 IN3AWOU 

19) €3S0N) 1N3I9TIIIOD 1GMOn 

€19> 10313134309 333803 


(A139) 32U8 HIdS LYM 3ATLYAIY3E (os) 1N319134309 
CIAD) 3L88 NIdS 29M BATLYAISSC 1N3197 333909 33404 


PEPECESE “O~=2C1A9) BHITE LYM BATLYATYSE (99> 1H319143309 LN3HWOW 


SbS€e66ES SO = 
Ol6ET HEB “O-= 
PEICELBE'"B = 
1262829 °O # 


SOIPStb2°s = 
TZb126S60°S © 


CWI) BHAT LYM BALLVYATEST 1N31914930) 33804 
(TAS) _€99) 1313145303 LNBNOW 

CTAD) C3BSOND 1N319133303 LN3AWOW 

CVA9) 1N3191 53309 394803 


CASON) 318a NIdS LYM BAILYALY3IC <99) £N31915I309 
C3SON> 3LUY NIdS LYM B3ATLWAIY3O 1N339133509 39804 


O9SEC2Edw*ES =C3SH) YHA LYM ZATLYUAIY3C (99) 1N31913330) LNaWOn 


SOSZESHE"T = 
8880879096 
HSESZsHss"s 
SELECSEEE “O 


PSTIZOIZ66 "E 


CEpeeSttb'? = 
92tE909082°E = 
SS6r82ge2°2 = 
etOQE89b9°O = 
EO9096ET2 “GO = 
S89TP2G6E°O = 
Brz22°O 2866 °O 
9098 °O 9Sir°S 
2186°8 B2Er°a 
b8to°t 8rbr'a 
9St6°T Shera 
2896°S beer a 
3216°O Srzr°o 
eS28°o P36 So 
80rs°a bodh°O 
98€3°O £20>°O 
28tl°@ TO6E°R 
8ees"o S98E°R 
6822°S £S8E°O 
8452 °8 TE6E°O 
O212°8 8626 °8 
t8£9°O ESE se 
Bresso S6EE*S 
eeSs"e 062° 
eres ‘so S2le"o 
se2r°O 91eE°S 
618 °O 6892 °8 
$eo2°e 680 °O 
9>20°O pat) Sa: 
O210°O 2Er0°R 
EREEEEE REREHREE 
WAS 
Wo NO 
1/33 X 


t€AC70d> OFLUY G33dS did 


34d) 3408 NIdS 


3CBHd 18> AIWLIY 30 STONY 


3°ON HOUR 

SGN¥S SNILYLON 
2(@) ABL3NBIC *338 
#€7) HL1ON31 “33a 


€3SON> BHOIE LYN BATLUAIY3G 1IN31I91 34309 39404 
€3S0N) (99> LN3I9144309 LN3WOW 

C3S0N) (3S0N) 1N3131433309 LN3WOW 

<3SOH) LW3I9144309 33404 


310d NIdDS LYM BATLYAIY3@ (99) 1N3191 44309 
BlLys NIdS LYM ZATLUAIY3O 1N3I91 43309 3940d 
UH Te LYM SATLYAIY3C (99> £N3191433090 LN3BWOW 
WHdW LIM BATLYATYSD 1N31I135309 39804 

€93> 1LN319TI3303 LN3WOW 

<3SON) $H319193309 LN3BWOW 

4N313143309 39804 


Bho 'O- 1S20 'O- aGe"e 869°6 Sz2*tr 
2eZ0'B- = ETO" Be See‘s €82°0 9€2°Eb 
8200 'O- 1208 °6- GSeg'd far 6S1 2b 
$000°O 9800'° 222'0 ISt*th 
6600'°O 6608'S sis*o 912°Ob 
$606°O $600° 88S°O 9b Or 
$800 °G $800 °O 8ro'e 919 °6E 
8200 °0 8200 °Q 899°O 128 °8E 
$200°@ 1200°6 0eS°8 bee°ee 
2218°O 2210°O BEb Sc T2S°2e 
9£00°O 9£00°O OST "S torre 
Z106°O 2180'S 000°2 T9t TE 
8280°8- 8200°8- 880°C T9p 6c 


ze1e"e c£30°S 
$Sz0°O SSza"e 
Stto°o 8t1a°e 
9819°O 9910°9 
$910°O 
6010°O 6016°O 
£2£6°O 82€0°O 
$620°8 1080°3 


oea°2 Top °ee 
gaS°s 
0S2°6 19b "be 
98S°@ 196 °E€2 
9$2°0 BSP "ES 
129° ort ce 
ZOE "2 8BE "ee 
806°b 9Ps°et 


8280 °6 @£86°9 bSe°s zér "ct 
2690'S 2$90°0 S89"> BETS 
2tr0°o ZPre'o BETS SzZrc€ 
EEEEERE PEEEERE FHERES HHEERE EFEREEE 
W267 CNT) CHT) CHED 
no IND ‘Uld 12a te 
e » 


PLS Pe IAS isd 


AH3HON 
TWHYON 
SHIHILId 
TWWHYON 
ONTHILId 
SHIHDLId 
“WWHAON 


ANSON 
TWYON 
SNIHOLId 
TWHYON 
SNIHQLId 
SNIHOLId 
TWHYON 


LN3BHOW 
“WHYON 
SNEHILId 
WHYON 
INIHILId 
ONIHILId 
WHYON 


LN3KOW 
“WHYON 
SNIH3ild 
WHYON 
ONTHILId 
ONIHILId 
WHYON 


686°R 
696°O 
St6'O 
226'Q 
16'S 
668°0 
888°0 
O28°e@ 
6$8'°O 
868°C 
Os2°e 
$02°O 
899°0 
$19°O 
12$°8 
86S °O 
2£S°O 
92S °O 
£0S°8 
6es'e 
Gara 
682°0 
Q9t°d 
020°0 


FRO De 


Vie 


aa) E “eta a as 
Saree. _ ete, [pscrcecon 


119 


x 


‘ot 


UMA 


eK 


Bie 


ee lew 


FN ta ee a a i a 


a ee a a ee oe 


LE ee ren pb ete ROL, Fe See ee ee oe 


a Nae TA a a a A lc Sad NE eB 


CO-3P7BIT"S = 
£€0-319880°6-= 
€0-36S283 *t~= 


€O-322219'3 = 
€0-3P82S1 “9-z 
£O-3221CE “tee 


ET-ZUPGTE *t-= 
EV-JECCET *B-= 
S1-36%b69 "2-2 


€O-310982*b = 
OSFl2zSte"e-2 
€0-398886 "Z-n 


ZO-3ES*t- €0-366°Z- 
TA-39E"T- £0-389'2- 
20-350'3- €0~-321°2- 
£0-390°9- €0-382 "T= 
0-381 °9- €6-306°1- 
€O-3e7°S- EO-31£" 
£4-32S £0-38€° 
£0-32S E£O-38E°1- 
£0-369'°9- €0-30b'T- 
£0-32S'9- €0-32e °1- 
£A-30e°S =SO-3Pe°2 
EUMBSS'*T- E1T-327°S~ 
21-309" E1-B11'S- 
ZU-30S "t= Eb -3pS°p- 
eUsB6E 1 C1-3IS ‘= 
El-32b*6- CV-3ttE~ 
EU-3EL"S- £1-369°s- 
£1-366°1- b1~39S‘°9- 
EbeBee°L  bl-3ZE"r 
90+300°H 00+306‘3 
90+300'°6 60+300°8 
60+300°G 80+300°A 
96+300°O 00+300°8 
0+306°O 80+300'@ 
ttteorsee toetess 
wns 
Wo Ag 


$O-32G°E~ $O-360°S- 
FO-319°S- 8-399"°S- 
tO-3rF*S- PO-31S"3- 
SO-32E°2 SO-B¥e'Z 
9B-3BYE"L  9A-BE*2 
S@-388°9 $0-388°S 
€1-320'I- €1-320'1- 
GO-B2b"S S0-32b°Z 
SQ~ZIG"E- SA-3IG*e- 
£O-30b*1- £0-306°1- 
SO-3r8"°2 SO-3ba°2 
$E-380"I- 1-380°T- 
PI-3r9'Z- bl-3b9°c= 
PI-Bhe"f- tl-3re = 
EV$BOb*T- €1-30F'1- 
PUHB2i b= bl-32T ‘b= 
EU-3FO"c- E1-369'S- 
Et-360°% = €1-360°T- 
bi-3cE"b pl-Bee*b 
00+300°G 06+300°0 
90+300°A 06+300'°C 
80+300°A a0+300°0 
90+300°R 68+390°0 
AN+300°O 80+300°O 
Sette ee Sr adseos 
WI01 
AQ TAQ 


udu g = 


d *.0 = » ‘up pueg Burze 04 


(18) (93> 1313144309 LN3HOW 
(18) (3SON> £N3191433309 LN3NOW 
18) £N31391443309 33403 


<A9>_ (99> 1N3I9133309 LNBWOW 
CVAD) C3SON> 1313144303 IN3BHOW 
(VAI) 1NBI91 434309 30403 


*3S0N> (99> 1N319149309 LN3WOW 
C3SON> ¢3S0N> 1H3191345303 LNBHOW 
<3S0N> 4N3191433303 394804 


€99> 18319144302 LNSWOR 
«3S0N* 1319143309 LN3WOR 


1H3191 33309 33403 


969°8 See" 


3] 
is] 
NIW“A34 9 
“93a 8 

£5 °O 

nH 

“HI S6°s 
“HI S13 'hr 


SANSUW 
SNNOUW 
SANNODUN 


SNNOUN 
SANDUH 
SANDUN 


SNNSUW 
SOND 
SNNOUW 


SANSUH 
SAND 
SANDBH 


306 °O 
696° 
Sr6'O 
226°9 
816°e 
668°O 
888°O 
828°6 
68'S 
8r8°O 
eS2°6 
$02°O 
899° 
crs-a 
125°8 
Sts’ 
2£$°6 
92S°0 
£0S°o 
9aS°d 
8Or°a 
082°a 
e91'°o 
02a°0 
HFSdeR 
<I) 
VlZ 


sAZ703> OLL¥s U33ds dil 
3€d> 3Lua N1dS 
S(BHSIW* NIuLLY 40 379NU 
2°ON HOH 

20NUG SHI LYL08 
2G) ABLINUID °334 
347) HL9ON31 ° 338 


EO-32E02E "FZ = 
€€-31S099° 
€6-3912E2° 


PO-3Stitc'o = 
£0-3986S6°o-s 
$0-326269°S-2 


EQ-3PtS9e *o-= 
£0-36002b ‘e-= 
£0-396162 ‘I-= 


$0-3000I12 ‘6-5 
2prptpozta‘o-= 


EQ-3Cb res f-5 
O21e'°O- = LELO*A- 
2016 "Q- PENG "O- 
$200°O- = 6200"°B- 
S2@0°0- = £700 "O- 
£S00'°B- = S$ 700°0- 
sseo'o- =s7nod- 
$S00°@- S700°O- 
SS00'°Q- $700'0- 
£900"A- = 2200"0- 
7900'°0- = STON"O- 
8E00°O- 1208 °O- 
$200'°Q- = § T80"0- 
FeNO'O- = BIOd'B- 
P200°B- = STBO*O- 
$290°O- = B 180°G- 
PzO0"B- —_- BIAN*H- 
Fe0O"O- = =—- FINO" B- 
FOAO*B- —-STHO°O- 
redG°@- = STAG O- 
fz0G°8- = B190°O- 
ScQ0°G- 6 THA*D- 
FIOB"8- E180 *G- 
S0da'a- — 2400'O- 
Tggn'o- =< hda*O- 
seedeas oeeeees 

Was 
W3 Nz 
1/903 Xx 


“4-9 aunbey 


£000 'O- 
SOta"O- 
2006 "a- 
2000 'G- 
0900 *S 
go0o°G 
9060°H 
2000 °C 
1000 °O- 
SOMO O- 
£000 °G- 
00'S 
0065°G 
0000°a 
8000'o 
BOAO °O 
0000°a 
900°C 
9G00'C 
to0a"a 
2090 °O- 
5000 °O- 
PHO D- 
TOOGO- 


oes eeee 


uo 


119+ C99" 
ig) c3S0n- 


4N31 91393909 LN3WOn 
18319133303 LN3HOU 


+1987 1HBEIT 34303 39904 


SWI COW 
CTAI> 9 BSG 


CAG" 


«330M + %%> 
“350N) «350 


“3S0N* 

ogy 

e3sone 
£000 °0- OSz°s 
$000 °0- Sc °2 
£000 °O- Sere 
7000 °O- S$.3°2 
9000°O OSes 
0000 °O Ose'e 
0000 °O OSes 
7000°O Osé"e 
1080 "G- aS6°s 
$000 'O- OS6°. 


$1873 

2000°0- Sct °S 
tG007a- TIS"E 
£000'0- gout 
Seaases aes see 
W307 oNDD 
Ind BIO] 


ANBTI143363 2ti3MOR 
4399153309 LN3HON 
1351914930) 35465 


1H31E9133309 L3HOH 
1831913330) LNaHOn 
131913330) 39803 


1N319145309 ANBWOW 
130313330) LNBKGR 
1N3191 33303 33003 


Oooo | SEL TEF 
T$2°0) | EE EE 
Storr eS tee 
T2278 SET 
BIS'Q 3S °Or 
HOS" gt Ter 
Br3"Q STS "6E 
Bp3°Q «= TERE 
NOS'Q «TEE TBE 
gers 128 °2E 
OSt's Sp es 
G00°2 = TSP TE 
BOOS LR EE 
000°2 «1S 2S 
eos" t Top Se 
OS2°0 TS RE 
30$'0 0: TS8"ET 
asr° OSr es 
1570 Sr RT22 
TOE°D BEET 
ROe*h | SRR TET 
PS°S 26h TT 
SB"h BENZ 

oes | EEE 

eer ense 

nde 
12a 


SNIHILId 
INIHILId 
TWHYON 


ONIHOL1d 
ONIHOLID 
TWHAON 


ONMIHILId 
SHUTHOLId 
WHAGH 


OHIHQLI 
SHIHILId 
WHION 


O8E°O 
696°O 
at6°o 
226°@ 
916'9 
668°0 
283°O 


120 


fh. 
aes 


“A 


EEN 
ny gan Ww 


~ 
¥y 
a 


cae ies 
aa, 


" 
* 
wa 


Lp, 
a 


atk 


mba 


Ny 
rs 


BI 


a 
Px 
e 


aw, 


ye Me Ee 
536, 
Senegue Ne 


, 
~ 


wae 
Nee 


td he ok ss 


Ae ANS a ot 


-_<_ 


—_ 


Ne ee ew eS RE ENS A RAT ee eS 


a Se ae ee a a ee | eee oe 


x! 


SESE PEsa’a 
IBBPL2ZEO "O~ 
EQ-APItSb°G = 
1$8668220 "a-= 
€0-322627 °S-= 


OL8SG67SR°R = 
186S33S28°Q-2 
GZGEEPEIO'G = 
€28129320 °0-= 
CO-ZESISI *b-= 


€0-389907°1 = 
€O-32SE28° 1 = 
bO-366PSS°5 2 
PB-381969"°S = 
PO-3019C0°S 3 


pSe9eSzrl “oO 
$92S989S0 *G- 
ZIIEEBECH"S 3 
9OTZ96tGO *O-= 
€@-361F80°6-= 


20-305 °S- £0-380°6- 
20-322 °S~ £O-38t"6- 
2O-3E9°S- £0-32E °6- 
20-391 *2- €0-382°2- 
20-322 °2- €8-3S8'C~ 
2-312 *c- €8-368°E- 
2O-328"e- €0-390"b- 
2O-306°2- £0-322"b- 
2G-390°E €8-386°2 
cO-388"2 E€8-Z19°2 
2O-368"T = €8-36S°S 
ea-3PE °C =£B-36S°9 
26-3691 €6-396"+ 
20-369"T = €6-396 "> 
$0-380°S %0-320°¢ 
EO-3S1°S 9 $O-380'L 
bO-302°S = bh-3b0°S 
bO-3S2°9 9 bB-36E°S 
FOW3SL°S = FO-36E°¢ 
09+300°O 80+300°O 
89+309°A 90+309°0 
90+300°G 060+360°C 
00+300°@ 69+306°8 
984300°O 88+308°6 
HPFEEES FHREHHE 
HAS 
WS 2 


wdu O06b = d ‘.0 = 


<19)> 31UM NIdS LYM BATLUAIYSG (99) IN3I91 44303 
418, JLBA NIdS L3M BATLUAIY3I 1N319133309 39804 
(219) €99> 1£N319143309 LN3NOW 

(44> <3SON> 1N319135303 IN3WOW 

19> £N319143309 394804 


SAT JIBS HIdS £9 BATLUATY3I (99> LN31 3133303 
<UAI 3LWA UIdS LHM BALLYATYBA £H319149309 33804 
€VA9>_ (99> £N3B19145309 LN3BWOW 

€1A9> C3SON) 2N319T43309 LN3WOW 

CVAD) 2N3191 35309 39803 


S3SON> 3109 NIdS 29M JATLUAIYEC (99>. 1N319143309 


<3SQN> 31LU9 NIdDS 19M BAPLYALY3SC 1N319143309 39803 


C3SON> (99> 1N319135309 LN3NOW 
C3SON)> \3SON> 1319144309 LN3BKOW 
(3S0N) 1N3B1314343303 39404 


BLYUS HIdS L4M 3APLUATYSE (93) 2319149309 
BLUY NIdS LYM 3ATLVATYN3C 2£N3191 44309 33805 
€93> 41N3I91433309 LN3WON 

C3SON> LH319133309 IN3SWOW 

1N3193 433303 394803 


$O~366°E $O-320"> ese'e GE9°@ S22°eb 
$0-38S*1- $0-309°I- $2e°2 9E2°Eb 
£0-3tS°9- £8-309°9- Segre 6S1*eb 
£0-320°1 €8-380°1 $28°2 ISt*tb 
$Q~320°t~ $0-320°5- QS6*2 919°Or 
vO-3rt'2Z vB-39t°? QS6°2 933 °Ob 
$O-36S°T $G-36S°T OS6°2 919°6E 
20-322 °3- 26-322 *1t- OS6°2 8P9°O tes"se 
'B-302°E 9 $0-302°E a66°2 89S °0 TE *BE 
€0-380°2 €0-380°2 OS6°2 BEb*s T28°2E 
E€O-390°T- €0-390°I- OSE*2 QsI°"s Top es 
Q-3SE9°T £O-3€9°1 OS6"2 90a°2 top°te 
FI-3Bpl'2- ¢l-3rt"c- OS6°2 980°2 39°62 
CO-3S2°h EB~3S2"> GS6°2 900°2 t9p°2e 
PO<3TES~ HO-3TT°S- OS6°2 8aS"t Top "Sse 
FO-3SI*b FO-3ST "br Os6*2 osz°e 199 "ee 
$0-39p°9 GB-396°9 Q56°2 90s°0 196°? 
£1-360°- €1-368°S- 2£6°2 gs2°e OS °e? 
FO-360°S =¥O-30% "2 OS2°2 128°@ 6er°ee 
O+300°H 06+390°9 Ar aes ZOE °S 80E "ee 
96+300°A 86+380°A $28°9 806° 9¢8°et 
06+300°G 96+300°0 S2e°S bSES Z6y*et 
90+300°O 88+308 0 clare S89°> GETS 
90+300°G 99+300°O sete BETS eet’ 
Fr eeees HEEREES FHREER HREERE  — EEERERE 
WI07 «NT 
AB 1Ad “WIG 12a 12 
29071 TS29°O 
22b220291°8 
NIWZAZ4 O86> 
°93d 8 
>6°O 
“NI S6°2 
“NE | SIS "bb 
. . 


SANDER 6092590 O-= 18+ BLWY NIdGS 14M BATLWAT 330 1N31 913430) 33403 
SANDER 68OZE2ZATA'O = 42d" C9)» 1N319139309 LN3WGR 
SANDBH 1$$202090'0-= 419) +360N> 1N319T39302_IN3HOW 
ae 2UbZS2110'0-= (19> 1NBI91 44309 33403 
EO-39ES29°E 3 CATD BING HidS J4M FATLVATG3 ©99> 1319145969 
SANDY TePIS6S9IO'O-s  CVAG+ BIN NIdS Lad BATLUAIS3¢ 131915530) 339405 
SNNDUK 6Q-3€8SS6'S = ©V3e 699s LN3LIT3I90I LIWOW 
SANIUH 6SOLEZO19'O-a STAD CHSONS LHBLITSI9OD LNBHON 
pitti £0-3099b2'2-= (VU) 4NALITdIIOI 39904 
QvOlOzZZO*O-= (ASO BLUM NIGS LYM BATLVAISIO 639) 1319135909 
SNOB EO-3ELE29°S-=e «3SOH> JLVY NIdS 1dM ZAT1UA1I30 1N31914330) 39804 
SANNIUH €0-385 265 °E- <330Hs ©99* 1N313149309 LNSHOW 
SANDUR €0-3E2b0E "I - €3S0H> (3SON> IN3TITI930) LNBWOR 
sem €0-382266 I -= ©350N)> 23191455309 39403 
E1SSZHEGI°O = 31UY NIdS 19M BATLUATYSC ©99) 1319149309 
SNNOUH $82220560'0- BLUS HIdS LYM BATIWAT S30 1H3191433C" 39803 
SNNOUH OzreeZZIO°O = 99> INB1914I309 LN3HOU 
SMNOUN Eveeo2i2o'o-= “3S0N> 1313193309 1v3HOW 
SQNOUW 262962510 'O-2 131391445309 39804 
SNNOBH 
wn «6 fEZO'O- = HSTO“O- = FIGG"D- =F IGB"O- QST°2 69D SL EF 
@86°O «IP98'@- BrIO'G- = 9200'D- = £z00°R- SLers £82°O =: SET*E 
696°O -Z6hO'O- = FTTOTO- = $900°0- = $980°0- S7S"2 0 €rOtl 6St "2h 
SP6°O FSTO'O- = EFOO"O- «= BO8G*G- BOND" S28"2 222°0 IST Tp 
226°8 «Gtie’a- = TFaO'O- = FZO0'D = EZOD"D QS6°2  —-B3S°0 919°Or 
Q16°@ = Sezu"d- S900'G- 72000' 2008°O Os6°s 60S°0 ott Or 
668°) SbzO'O- = Z900'D- = FTOO'O- =F TOR "8- OS6°s BPS" = BT 9 "GE 
883°O =B2Ie°O- ESQ0°G- BIBG'G- 39190°6 OS6°. BP9°O tee"ee 
028°C = G8TB"G- = AEGO"O- = GBB" = GOBO‘A QS6"S = QOS "0 bee BE 
6S8°@ ZaIo'e- seoe'd-~ 3000'0 9008°0 as6's OEE begree 
8r8°@ sztO'a- EPAd"G- sL0G'O- 6000°0- OS6'2 = OBE *E 9b °E 
BS2°O g8ae"d- FEGO'O- ZIGO'B- Z1ad'e- OS6'2 = 08 "2 lovee 
$O2°@ | Sh00°G- 2200'0- 0000'O 8000'S Os6"2 900° lop 6e 
899° ' £09'O- 2E0B'G- EIGOTB- E100'°0- OSG6"2 = OBA tovree 
S139°@ 2000°O }=—s_- 6G00'D- = t000°O = 20000 0S6"2 o0S'"T 199 °Se 
$2S°@ -2z00'G- L180"D- E000'G- £000'0- O56 "2 eS2'°o 19p oz 
8yS°@ EteB'O- FIOd'O- 0800'S  9000°8 osé6"s  —- 985°9 196°ES 
2€S°8 -E100'A- = FIGA'O- = BOA" =—s—-0008 "8 Ze6"2 —-9S4°8 OS¥ EZ 
92S°@ s1e0°d- F1ed"d- F£000°O £000'0 as2'2 12$°O 6reoe2 
€OS"@ = F200°O- s100'd- 1000°0 1908'S Bt2"2 = 2OE'Z SOE °22 
@8S°O sza0'e- 6100"°0- 9000°8- 2000‘d- S28"y 806" 9P8 "6 
BOr"O . F1GB'G- = EIGO'D- = SOBB‘O- =: 9080 B- S2E°S  BSE'S z6pret 
e82'@ | seaa'd- 2ado'e- FO0G'e- 000'R- 21S" = G89" bet sé 
ee 1806°8- EG00'd- eaQ0'd- £000'8- Set'2 GET'S €20°€ 
SRRERE ceeeeee Fest eee He DEKE SrESHeED PeRe EE eH EES POREEEE 
NID t HAS W207 «NID CNT) «HID 
Vi2 Ch) ch) ug IND ‘utd tau 12 
99 x 
1€AZ70d) OLLWY 033dS JIL 
3(d) 31¥8 NES 
1CUHDIY) AIWLLY JO 3T9NY 
"ON HOUR 
tGHYa ONT 1UL0N 
3(0)_YBLBMBIG *43y 
#¢1) HLON3T ° 334 
4 ¥ 


» ‘ug pueg BuLzeq0Yy 


96TFSEZ2T ‘SO = 


*g-9 aunbi4 


18s 3LBa NIdS Lat BATLYATB3Id (997 13191439903 


hen x gen, “ 
ba’ ? 
tnt CaN 


rane 


ale Oe es 
fa tatn Ty, 
meant att 


LN3HOW 
WHYON 
SNIHILId 
OHIHSLId 
“IWHAON 


AH3HOW 
TWHAON 
QHIHILId 
ONTHILad 
WHSON 


iN3WOu 
AWHAGK 
SNIHILId 
SNIHILId 
WHYOH 


iN3BHOW 
WHAON 
SNIHILSd 
ONTHOLId 
WHYOH 


“s 


a a a ae 
Ne eS 
Were 


886°0 


12] 


FEE 


VWi2 


as Te MN 


x 


Lom 278 Oe af 


Bt 


EAE WX MILE AL ALGAE KL RL wW: 


eel 


AE EN EEE a RP 


9¢2028093°6 = 
9S1S6FZEB“O-= 
9OSS2EB1O'S = 
SSOZZEOLO “O-= 
£0-38>129°S-= 


(18) BHIW 
rat: i 


€y-3661SS°S =4 147» WH IH 


OEETeT11B8°O-= 
66 -390069'°6 = 
£0-386628 “2-= 
£9-39S366 “I-= 


GO-FELHLE*S 
$G-3212S68°2 
$0-F2908E °S 
$6-32E028°E 
SO-3P9BLE °F 


sun 


196679690 °6 
PolSESEre "b- 
T68ESP11B'O 
B2ECLI3ZEO°O- 
EO-3EEIIS t= 


wi 


2O-328°E£- €9-329""- 
CH-BEE“E- £6-3b2°=- 
cO-ZIE*Z- £0-3S8°r- 
CO-3ef “1- £0-36€ *c- 
E208" L- £0-3F6°1- 
COZ b l= CO-3921°E- 
€O-322°C- £0-388"t- 
ZO-3Er"2- EB-31T°S- 
20-322 °C- £0-318°9- 
20-316 °C - £6-392°S~- 
EM-ZEG'i = $H-3SS°E- 
$0-366°S $0-3246"2 
S0-306°S = $6-326"C 
$0-366° $6-326°¢ 
S$0-366°9 $0-326°2 
$0-328°E 9 =S$O-32E°1 
SO-3248°E =$6-32E°! 
SO-328°E = SG6-2LE°1 
40-328°£ 9=$0-32E°1 
Ti-3eS°h €1-380°E 
EVWBES"E- £1-3966°4- 
Eb-308°G~ C1-3FT ob- 
EV-380°l- £2-320°1- 


GI-3ee'€ | $1-31z°8 
eee beee Ptsttes 
was 
wd a) 


cms 


wdd .0 = d ‘01 = » Sud pueg bulzezoy 


1dM 3AILYAIS3C (93> 1N3I31453303 LNSHOW 
WHd78 LGM ZATINAIS3O 1N319143909 39804 
(19> (93> 4N3I9133309 LN3HOW 

#48) (3SON) 1N31913430) LN3NOW 

(18) 13131433903 334903 


44M 3ATLBATN3O (99>) 1N3I3135I303 LN3WON 
WHA LdM 3411¥A1d30 1N3191 33303 33403 
*VAD)_ (99> 1N3II14IIOD LNBWOW 

CVAD) © 3SON> 1319733309 LaWON 

CVAD) 1N3BI91 53309 39804 


©35N+ YHII LdM BATIVATS3IT (93> 13IDIA4309 LNAWOH 


*“3S0N> 


Hd 


0-362 °3- 
£B-365"1- 
£0-332 "T- 
€0-350°t- 
£0-382°1 
£6-36. "1 
$G-3EE°S 
£0-319°% 
E6-3¢t°T 
£0-306°¢ 
$O-3S8"E- 
51-386 °S- 
tl-3rt °e- 
FI-36£ "t- 
$8-309°1 

$1-32B°6- 
E1-3GE “T- 
£3-BET*1- 
$G-32£°1 

£1-328°3 

€1-399°1- 
£1-320°E- 
EU-3S0T- 
Sl-31e°2 


to teeee 


Ag 


WHAIB LYM JATLUAIAGRG 1N319143303 394803 
3S0N+ (93> 1N313143330) IN3WOH 

43508) (3S0ON> 111319143309 LN3KON 
<3SON> 1N313143309 334803 


2dM 3AILHAISSI (99> 1N31914353309 LNBNOW 
HHdW LYM BATLWAIS30 1319133309 32803 
€93> 1N319143303 LN3KOW 

«3S0N* 1N319T35309 LNBWON 

1N313i 43330) 39403 


$0-32E °8- QS2°2 963°0 ScZ "oF 
£H-306°1- Gere £82°8 gee" 
£0-388°5~- Seo°e £0°T 6S1°2b 
€0-390"I- S28°2 z22°e@ ISt*tp 
£9-3E2°1 QS6°2 81S°9 919 "Ob 
£0-302 "1 OS6°2 9es°@ SIT er 
$O-36£ °C 8S6°2 89°28 919 °6E 
€Q-3t9°1 OS6°2 8b9°O tes"se 
€6-39b °F O56 °2 86S °6 Boe °8e 
£0-306"2- eS6°2 Qtb°2 tee°2e 
¥@-3S8°E- OS6°s Ost°s Torte 
$1-306°S- OS6°2 960°2 Tarte 
bI-3Pe °c BS6°2 980°2 19°62 
bl-36£ °t- Qsée°e 980°2 19¢ "22 
SA-38S"1 OS6°2 Bes't t9p°S2 
$1-320°6- OS6°2 QS2°6 Ip "be 
<e1~-3Se°t- es6°2 30S °6 196 °fe 
£1-3Ee°3- 266°2 $$2°0 OSP°te 
$9-32£°1 OS2°2 12S°B tt oz 
€1-306°3 St2r2 20E°2% 80E*22 
£1-399°1- $28°9 306° 9rs°et 
£1-31T °e- S2E°S $So°S Z6r'et 
€1-320“1- eis $89°> GETS 
$1-30¢°S G2t°? GET'S EZV°E 
StFHERE + FEE +oeese RAHEESE 
WIDT «NID 
TAD “Ula 12a 12 
soe Mien 
HIW-A3d 9 
°O31 ot 
Fe'O 
HO 
“UT S6°2 
“HI BI3° bb 


SANDE 
SNHOBW 
SANSUW 
SNNDUH 
SNNSUR 


SANSUW 
SANOUW 
SONDBW 
SANDUW 
SANDBW 


SANSUR 
SNNOUW 
SANDUW 
SANSBH 
SANDUH 


SANOUW 
SANSUW 
SANDY 
SANDOWN 
SANDUW 


086 °O 


FERRER” 
CNID 
VWi2 


B86edez2t°t = 
ZZETLSZES "B-s 
2E7EL8S6T°@ = 
8800028SS °O-= 
SIZESHLOLI “Be-= 


b268€29iz'G-= 
SIYEZO627°O = 
690878250 °G-= 
eSh2SO82t'°B = 
291Z266EB8°R = 


SELSEISSE*E 
SSS9ZSOEE "FT 
652928609 °C 
$i1B2122S'°O 
eboOresee °G 


Ers2lelZe*b 

8826995 
LEr176ea2 "3 
8IS2ZS961°O 
PELESHE 'F°R 


wha 


nhHon 


$961 0 st2c"o 
I99€°O ErHE "Oo 
OESS"O estt'a 
ssé2°o bEce*o 
“$S2°@ 6926 °C 
ELEL°9 PIZE°S 
2223°0 gtse"o 
£ero"a (ese "oe 
olés"s TOtE°d 
<$£5°A S2EE"B 
2£09°O B9re"oO 
182$°0 Oreo 
$625°9 Zire "ae 
9019°O S6bE °C 
£>69°O 8E2E°O 
+66S°0 Jere 's 
z22S°0 69EE°O 
e8rS°O £22£°O 
Bees’o eese a 
9ELb°O S19E°R 
6I8E°O 689c°O 
$t02°6 P6st’so 
920° 6265 °R 
§2°9°O 2E0'°O 


oer ere os STs 
WAS 
He Ho 
W920 % 


(a2 -‘d) OLLWY G33dS dIL 


3<d> 3LUa NIdS 


SCBHd1N> ADWLLY 40 3 T9NY 


s°ON HUH 
20N¥8 INTLULOY 


2¢0>) YBL3RUIG “33a 


2€7) HLSN33 ° 43a 


°6-9 aunbL4 


#19) BHdTY 
Cla 


Wt: GHdIW 
CAS» 


<3SH) BHA TY 
«350 


HHd 1B 


3El8"O- 
treg-a- 
PhEG"O- 
800 °O- 
$$00°0 
8600°0 
$200 °6 
BFIQ°G 
260° 
Etia"a- 
990e'°O 
$O0G°S- 
$8280 °O- 
peg" a~ 
9620°O 
2200°O 
9600°Q 
8Sta°o 
2016°O 
22£6°O 
S620°0 
QZ8G°O 
er90'o 
cerarg 


wbetebe 


NO 


LUM BATIWATSIO 493) £N319143309 LN3WON 
BHAT LYM ZA1IHA1S3@ 2N3131559309 39803 
418) €99> 18319144909 LN3WOW 

28> ¢3S0N) 1N3131°3363 LN3WOW 

€1a> £N31314430) 33403 


L3M_BATLUAIY30 (935) IN3IIL43303 LNBWOW 
HHdIY LYM BATLHATS30 103191432309 39403 
VAD 894> 1N319TII303 LNBHOW 

COAD) <3SON> 1N3191535909 LYBHOW 

CVAD) 1N3991 45309 39403 


LYM BATLUAIS3I (93> LH3I9ITSS303 LN3BWOW 
WHAT L3H BATLWAT S39 1N3131 43309 39x03 
.350N> (99> LN3I9135303 INSHOW 

‘350N+ <3S0H) 1N319149309 INFNOW 
‘3SON> 1N31915943309 39403 


Latt BATLUAIS30 (95> LN3131939309 LNAWON 
HHd WH 144 BALLBAIY30 1N3191 45309 393803 
(91> 2N3I9133309 LNBHON 

‘BSON> LN3I3144309 LNH3WOW 

LNATH 34209 39903 


SIEO°O- 069°0 Se2°er 
Lréo"a- £82°0 9e°Er 
ot£B°Q- Seo't 6St°eb 
3£80°O- £22°0 Ist 'tr 
$500 °0 8Is‘s 919°Or 
3600'S SUL Ob 
$00") 919° of 
arlo'a 128 °8E 
9200°O lee"se 
tt1O"G- GEb eS §28°2e 
9200°H ogtre tare 
$000 °O- 000°2 Tar se 
$300 °G- 080°C Top°é62 
LbZ20°Q~ o0a'e hae s4 
9620° HOS *t lop*se 
7200'°@ os2°o Tob pe 
9608°0 20S°O $96 °te 
1St6°O 3$2°0 OSr ee 
2010°0 12S°0 Shree 
8ee0'O 208 °2 80E "ec 
1080 °O 806° StS "20 
S£80°O PSt°sS Zor “et 
2$90°8 S89°b BES 
trra'd QELS fee 
FHHHEEE RHEHHESE Reset ee 
1WIOT <u> CHE) CHT) 
IN? “WHY {2a fz 


INIHILId 
WHYOH 
DHTHILId 
SNIHILId 
WHYON 


SNIHILId 
WHYON 
SHIHILId 
SNIKILId 
WHYON 


SNTHILId 
WHYON 
ONTHOLId 
ONTHOLId 
WHYON 


INIHILId 
“WHYON 
ONIHILId 
DUTHIL d 
TWRYOH 


886° 
696°O 
Sb6°O 
226 °O 
b16'0 
668° 

388°O 


FER ORE 


Viz 


122 


n 


3 


vn 
1% 


Pyyathe 


Bay 
oy 


yp 7, 
ah 


17 pee 
<M 


oe 
a 


Pal 
LY 


Ce 
are 


‘ie tol 
“Pe 
Sk 


aiatie 
ES 


wn 
we 


Py yr 
oa 


*, 


3S, Sr 
aM A? 


We 


Wt! 


we 


WR ors 


AEE EES TENE EN TESEN ENTE NONE OE EPO EP ES SP OL Od WU 


2 
: 


L9E270 E00 "O-= 
6Eb3S56Sc0'S = 
ESTISPLETT“B-2 (18> HHdW IdM BALLYATH3SO (99> IN3I9144309 LNSWON 
(19) YHA TW £3M JATLWATS3O 1N3191439509 39803 


S8rs6orca’o = 
£0-328286 °9-= 
ZEISPLEZO°O = 
€0-386S02 "> = 


ESLCUIBES °O-= 
betes sel se = 
ESTShI6CTO-sC1A9> YAOI IdM BJATAUAIY3E (99) 1N319135309 2N3..0n 
€VAI> Hd LM ZATLYAIY3C 2N3191 39309 39004 


QUIPZISel’e = 
€8086S728°O-= 
2Or7I T2018 = 
902208 tZa°G = 


€6-32p8E2°2 = 


€8-368690'b 
EG-3heceS “ce 


£O-302722°E ¥ 


$0-3669Er "fb 
€@-30£998 "1 
bO-362963S°9 


aud 


212ZtOS621 “B-= 
BSOL988cT°4 = 
vETOP999T “O-2 
SOESEESIT"O = 
182>80668 °O-= 
SESTZLOET*O = 
9P91268720'°O = 


1Q-3TE°! 
IG-36E ° 
1O-3be "ts 
1Q9-3S10°1 
16-3601 
TH-3dT 1 
19-390"°1 
20-388 °6 
€8-390°S 
eO-3ee "9 
ZO-3Eb°E 
2B-3zEe “eS 
20-398 °2 
20-36S "1 
£6-326°9 
€0-32b “E~ 
£0-323 "1 
£0-396 "1 
€0-399°1 
ZU-BPS*t 
£V-BES “6- 
£1-328"s- 
£1-306°1- 
SI-3€¢°¢ 


eettn er 


HO 


c3-386"¢ 
€8-350°E 
2O-3b1°E 
28-365 "2 
26-386" 
ZO-31S "2% 
28-36€ °C 
26-392 
cO-306°1 
20-32¢S°T 
€0-3£5 6 
£0-363°9 
€8-3t0°9 
€Q-392"b 

£0-3°90°S 

£Q- 11B°T- 
>8-339°9 

$0-366°S 

$0-323°S 
£t-380°E 
€1-362 °S- 
Et-3PT ob 
€t-320°1- 
St-3e°s 

pereterd 

wns 
Ad 


udu 006% = d ‘o0T = © ‘ug pueg Surqeqoy “oT-9 aunbiy 


(14) 3448 HIdS Lum ZALLYALS3C (93) £N313133303 
€19% 31b9 NidS Lam BATLVAIY3I 1H319144909 39805 


(19) (33> 1N31914333903 LIN3WON 
(14) C3SOH> 1319133309 LN3WON 


<AT3> JLUH NIdS LYM BATLYATYRO (99> IN31914433903 
CTAI) JiM8 HIdS LYM JATLWATSIE £N3191 43309 33.94 


C3SQN* B1YY NIdGS 1am SALLbATaRIE 699) 
= €390N> J1YY NIdS L4M 3ACLWATSSI 3N3131I4309 33405 
°3SH> BHITY LYM BASLUAIY3U 699> LHIII1445309 LNSWOW 


« 


C189 (99) 1N31913I3309 LNBHOW 


V3) 


4350N> BHdGIW LYM JAILYAIY3C 1N313133309 39404 
€3S0N> (99> 1319133300 IN3NOW 
€3S0N) C3SON> 1N3191435309 LN3WOR 


Bitd NIdS LYM BALLBAISIA (99> 1N319144309 
BUS ALdS Lam BATLUATH3O £N3I9133309 3940J 
YHATH 19M SATIBATS3SI (99) 14319133303 1N3WON 
BHO IY LSM BATLYAIS3C 1N3191533309 39403 


£0-32¢°I- 
$Q-312°6~ 
€@-3€S°S 
cO-3It*t 
bO-3EL°E- 
CO-3E2"5 
£O-3bE°1 
€0~3SS°E 
£Q-318°S 
€0-388°S 
£9-399°¢ 
$0-30¢ "9 
€0-38e "I 
£0-302°¢ 
€Q-320°S 
LB-3c2 “S- 
SO-3bT °£- 
FH-3E0°T 
£O-328°S 
€3-328°2 
€1-3S9°3- 
E1-3BL0"E- 
E1-3Sh t- 
St -212'S 


Peernes 


Ad 


£0-38b"I- 
9-302 "6- 
€Q-32S°S 
€0-321°% 
$@-3€2°E- 
£0-3Ee°T 
€9-3rE"t 
€d-3SS°E 
£Q-318°E 
€0-388°S 
$Y-389°2 
60-306 °9 
€0-382°1 
€0-302°¢ 
€O-320°€ 
€0-322°1- 
SO-391 °e- 
PQ-360°% 
60-368°S 
€1-386°8 
€5-399°1- 
EI-3tl*e- 
Et-3201- 
$1-306°8 
EHPSERE 
WI0T 
TAD 


aSe°2 
S2E*2 
Soo"2 
$2o'2 
Osé°2 
eS6°2 
QS6°¢ 
8S6°2 
Oc6°s 
OS6°. 
9S6°2 
as6°é 
os6°e 
OS6°s 
QS0 2 
BS6°2 
es6°2 
2o6°2 
OS2°2 
Ster2 
$28°9 
S2e°S 
zee 
Szt°? 
Settee 
CHTY 
“wld 


SANSUH 
SANSUH 
SANDY 
SANDUH 
SANOUW 
SANS 
(48> LN3BISI3S3I0L 39403 = SANDY 
SANSUH 
SANIBW 
SANDY 
SANSUH 
SANDY 
6350> LN3BI9T33309 AN“HOW = SNNDUH 
CWI) IN3BI9LIAI00 39803 = SANDY 
4N319133303 = SNNDUW 
SAHOBN 
SONSUH 
SNNOBW 
SANSBH 
SANDUH 
C3SON> 1N319143309 39803 SANOUR 
SANSBN 
SANSBH 
SANSER 
SANSUR 
99> 2N3B19143303 LN3WON = SNNDUH 
C3SON> LN319135303 LNBWON =~ SANDUN 
1£N319154303 39403 SAMNIBH 
869°6 Sz2"ob 086° 
£82°0 9Ez°Er 696°O 
cee" 6ST°2b Sv6°O@ 
<22°O TSI "te 226°8 
3ts°o 919 °Or 0t6°8 
90S°e Ott" Or 668°O 
BO2°8 939°6E 388° 
8r9°O 1es°se e28°@ 
98S°9 tee°se 6$8°9 
OES T28°2e 898°C 
Q8t°s Torte ec2*3 
800°2 TOP STE $02°6 
980°2 19% "6c egr°4 
620°2 I9p°dz St2°6 
BeS*I $9b°Se t2s @ 
8S2°8 Toe "te SrS°u 
90s°8 3196 °Ez 2e2°9 
9$2°8 BSb°ES 32S" 
tés°e Grr oz £es°s 
206 °2 88E°2e Qas’s 
806°h 99823 88r°S 
PSt°s Z6p*2et 982°8 
$89°> 6Et ce Qot"e 
BET*S eyc'e e26°8 
Soetes atone of RSREEE 
CNT) 
12d 12 VI2 
#582T1S29°O 
227228291 °O 
Nik Aza e86r 
°930 et 
76° 
NO 
“NI S6°2 
“NI 9T9 "pS 


0205°0 2b8r °C EvE0'O- = EFOR"B- 
9S78°oO C60t°O FOIO'O- Sota *e- 
c28e"a belt's P220"3- 9270 °V- 


PEBLOITSOb ‘OA = 18> 31Hd NIdS LYM BALIWAIAIG «99> 1N319135909 
62E 19992 °G-= C18) 31U8 MIdS Lam ZALLUAL HI {N3191 44903 33405 
O8EOrSO9b°S = 619> BHAT aM BATLUATYRC ©99> 6319193309 LN3WOW 


SS29ES2tz2°O-8 19> BHD TY LYM JATLMATHAD 1313143309 39404 
£36ES9620°O = s18* (99) 4313134309 LN3HON 
98281212 "O-= “49> CAS0t) 1N3AI9TIS903 LN3WOW 
Plelezera'e-2 19) 1N3BI3144330) 334804 


£2ESOO1Zt *O-2 CATS) Bl¥d NIdS Lah 3ATLYAIYSC 99) 1N319133303 
2F21T6899'°O = CIAD> BABY NITES LM BATLYATS3O 101319143309 33409 
B8EOPZO6E *A-=C TAT? YHATY LYK JATIWAIA3O (93) 139191443909 LHSIWOW 


Oereseozs'o 2 CVI BHATY LAM BATIYAT SSO 1N319142303 39403 
SISbI2899°@-= CVAD ©93. 1N3191II303 LNBWOW 
ShSLErSpo°O = CVAD) ¢3SGN) 1N919143309 IN3WOW 


ESersesel’a 


41AD_ 1N3191 33303 33803 


SOISStes"s = C3SOH? BLVY MIdS 14M BAlse 22-5 «uy 4n319153303 
telt2see*z = <35ON) 3LUY NIdS LYM BALLMAL 430 1N319153309 33804 
OSSEELELH*E =CASH. WHATY LYM SATINALY3G (2 °> 1N3I9144303 LN3HOW 
SOSZESHE'T = C3S80N> WHATE Lan JATLWATS3@ 1N319159309 334903 
B8SOR 209°9 = €350N) (99> LN3I9144309 LNSNON 
PSEScSrss "so = C3S0N> + 3S0N> 1N3191443309 LN3NOW 
SE2ETSESE DO - C3SON> 13191443039 39403 
Zhe TI" 3108 NIdS {dM 3ATLYATY30 (992 1N313145309 
OQ6Ob cues 2 BLWY NIdS Lam BATLBATG3T 1N319144309 39804 
Thé3,-1 S'S = BHAT LYM BALLBATH3d (99> 1N319145309 LN3HOH 
Ober 2cte'z = VHA TW 24M 3ATLbAIY3C 1N31914930) 33403 
SIEST!.19°O = (99> 1N3BI9149303 LN3MON 
Gre 2208'S = '3S0N> 18313134309 LN3MOK 
PEGS 28h OR = 1N3137 4330) 334803 


069°6 GSee°Ee 
eec'o 9E2°Ep 
Epos 6Sh°eb 


$226°T Bore-o 1500 °@- 1196 °8- 222°0 ISt'If 
ceea's 62rr°o $900" $3900°O B55°O Sta "Br 
£860°% Stpr-a 9018°S 90198°S oas°a SIT °Or 
69FE“O 60E>°O ’S8a°O >800°O Sr9°s 949 "6E 
2S06°O Stctr’a 9600°O 9680 °O 8t3°S T2B°BE 
£198 °3 SETP'O 2280°O 2208°Q 8es'd TZE°BE 
S928'°O £906 °O 2210°O Z210°O OFF °S TIB° Le 


SrrZl°o 168E°O 9289°R 32ae"o astre TSp ES 
BEEL°O S98E°O 2100°9 2180°S 806°¢ Top le 
6822 °3 €sse°o 3200°0- s200'A- 0E8 "2 Tar ’6c 
B2S2°0 TE6E SO ZEB" ZE18°O Q80°2 V9b°2e 
8e12°S 862E°O $$26°0 $$ze"O Qos*t t9b "Se 
P8E9°O EPsSe’o Srlo°e Srlo°e BS2°6 T9r be 


Brss- 
eess* 
ebes* 
9e2o°o 9teE°O £2£0°O 820° 
ol8e* 
geez" 
920° 


8 Séce"o 9016°o 9918°S 
8 G62E°R $9T6°e S$918°2 
8 SZIE°S 6810°O 60to°e 


308° 396 °E2 
9$2°8 QSb "Ez 
12$°6 6b "ee 
20f "2 Bot "ze 
886"b Srs°dt 
Ses c6r ZI 
S89°p GETS 


i) 6892°O $628°O 1088°6 
8 $68°O 9280°O 8£89°O 
8 b2et°e ZP98°O 2$99°O 


8219°S Ze 60°O 2ERN 8 2690°O Bets EZUE 
REREERR — EREREER | REE ERE CHERERE RAMFED SHREEE | BEDE EEE 

Wns W307 CuI) CHI) <NID 

WD ND NO INQ “WIG i2¢ IZ 


tA2 “Eds O1188 33dS dit 
3CGHA TU) AIWLLY 4G JTDNY 


W909 X 
3¢d) 3108 NIdS 


2°ON HIUW 

2GNUG ONILUL08 
2¢0>_YaL3RUIC °338 
207) HL19N31 °33a 


Eee 
BARC 


“oes 
Le 
% 


% 


a xt 
2s 
408 


ANSHOW 
THHYON 
ONIHILId 
WHAON 
SHIHSLId 
SNIHILId 
WHYON 


AN3HOW 
TWHYON 
SNIHILId 
TOHYON 
SNIHILId 
IHILd 
WRON 


Ieee Rey 
SERS 


Perea 
Sok 


» 


LN3HOW 
TOWYON 
ONTHSLId 
“WRAOK 
ONEHOLIS 
DNIKSIId 
WHO! 


¢ 
xt 


® 


e, 
AS 


. 


as 


2 


re 


a 
Na 


AN3WON 
WHYON 
QNIHILId 
TWHSON 
ONIHDLId 
SNIHOLId 
WHACK 


ee 
* 


$ 


NS 
aa 


123 
PRT a 
ee 


. 


+ 


086 °@ 
696°O 
St6°e 
226°O 
Q16°O 
668° 
838°0 
828°C 
6S8°6 
8r8°S 
QS2°8 
$02°9 
999°9 
$19°O 
125° 
Srs°e 
2éS°@ 
928°8 
€0S°O 
ees°e 
98r°O 
e82°e 
O9T°a 
0298°O 


co 
Ne 


rd 
REESE * 


viz 2, 


Vat AS OL SEAN BO PT SEAS PY PSS CE oe A ES a ee a em mm nee 


ere 


2 ‘ely “ie oy “a. 
Reon 


eal al 
nso 
i oo 


Ps 
wes 
or 


is 
- 


“aS etek am 
ahaa! 


a igi a ON ee l: 
Lie 


= 


mine 
as soe 


me 


The foliowing are derivations «f selected data reduction terms 
ae included in Appendix C. 


1. Derivation of Local Force arn! Moment Coefficient: 
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CNicos@ CN; 


Fj, Cp; Fj cos} 


=y 
At pressure tap location Zj: APj = Cp. q 
J 


Fi = CP q Sj 


di 
Sj = ms AZj sindd 


di 
Fs = Cp gq —— AZz sSindd 
j P; , j 
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360/ Ad 
Ni =) Fj cosd; 
j=l 
360/ Ad di 
Ni = 2 Cp. q —— AZy sindd cos 4; 
j=l J 2 
Nj 
Cy. So ee 
nd2 
ae 
4 
360/ A¢ dj AZ| sindd cos $j 
Cy. = } 20 —————— 
i j=l J nd2 


2ds AZ; sindg 360/44 
(2 —————___—- Cp. cos; 
N; md2 j=l ie J 


similarly: 
2 dj AZ; sindg 360/A¢ 


Cy = L Cp. sing; 
Yi md2 j=l Pj ’ 


Ad = 10 ° 


ee ae 
27 

Cy = 1 Cy. 42; cose; 
isl] 


For this report, i = 1 -—>27 includes data from the 19 tap locations used in 
the Ames test model, plus data from 8 ogive locations obtained in reference 7, 


where: 
Zien Go Ge 25-1 
AZj i eee 
2 2 
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LY 2 enema 


2 
@ Zj=1 Zj-1 = L - Zj-1 
@ 2+ 27 Zep eh 
27 
Cy =) Cy. AZj cose 
isl ¢! 
My = NqZq 
360/ Ad 
j=l 
360/A¢ di 
Mj =) Cp, q ——~ AZ; sindd 2; coso; 
j=l J 2 
Mj 
Cm . = aaeeweeeres 
1 qsd 
nd2 
Senin 
4 


2 Cp, dq AZj Zj sind cos¢; 


j=l nd3 


2 dj AZ; 2] sindd wie 
(7. = ———————- Cp. cose; 
Mm. nd3 j=l J 


2 dy AZ; 24 sindg i a 
(1. = ——— Ct } oe Sind; 


1 nd3 j= 
27 
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2. Derivation of Normal Force and Magnus Force Centers of Pressure 
Locations: 
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L = 44.616IN. 


Xcp + AXcp = ~625L 
Noa’. - ake 
a + ee = .625 
L L 
Xe + AXc d 
eas aa ee 
L LoL 
Xc d AX¢ 
oP os: pene jae) ae 
L L d 
Cm 
Qkcp 
d Cy 
a 
Cm 
— = 625 = Screed 
L 44.616 Cy 
a 
Cm 
Xcp a 
— = .625 - .1782 —- 
L Cn 
a 
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ATTACK PLANE 


625L 


XCPMAGNUS 


X = AX + .625L 
CPMAGNUS CP HAGNUS 


X AX 
CPMAGNUS CPuAGNUS 


= ee + 2625 
L 


xX AX 

CPMAGNUS  “PMAGNUS gq 
aR o — + 625 
L L L 


X AX 
CPMAGNUS CP MAGNUS 


= 1782 ——————e + 625 
L d 


AX 
CP MAGNUS p 


d Cy 


X 

CP MAGNUS 

Beats 695 S700 ets 
L C 

y 
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APPENDIX D 


ENGINEERING DRAWINGS OF WIND 
TUNNEL MODEL COMPONENTS 


Appendix D contains the engineering drawings of the model and sting 


components, including an assembly drawin?. 


Figure 
D-1 Nose 
D-2 Junction Ring 
D-3 Forward Bearing Lock Ring 
D-4 Aft Bearing Lock Ring 
D-5 Drive Shaft 
D-6 Armature Adapter Lock Nut 
D-7 Motor Drive Adapter 
D-8 Motor Lock Screw 
0-9 Strut Nut 
D-10 Core/Sting Lock Pin 
D-11 Forward Ogive 
D-12 Tail Section, Version A (Rotating Band Off) 
D-13. Forward Core Motor/Bearing Support Section 
D-14 Strut 
D-15 Aft Core Section 
D-16 Spinning Projectile Pressure Model Assembly 
D-17 Mid Section 
D-18 Tail Section, Version B (Rotating Band On) 
D-19 Main Core Section (View 1) 


D-20 Main Core Section (View 2) 
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